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PREFACE 


s elected Water Resources Abstracts, a monthly 
journal, includes abstracts of current and earlier 
pertinent monographs, journal articles, reports, and 
other publication formats. These documents cover 
water resources as treated in the life, physical, and 
social sciences and the related engineering and legal 
aspects of the characteristics, supply condition, con- 
servation, control, use, or management of water 
resources. Each abstract includes a full bibliographic 
citation and a set of descriptors which are listed in 
the Water Resources Thesaurus. The abstract 
entries are classified into 10 fields and 60 groups 
similar to the water resources research categories 
established by the Committee on Water Resources 
Research of the then Federal Council for Science and 
Technology. 


Selected Water Resources Abstracts is designed 
to serve the scientific and technical information needs 
of scientists, engineers, and managers as one of 


several services of the Water Resources Scientific 
Information Center. The cumulative SWRA file from 
1968 and monthly updates are available also in 
magnetic tape through lease from NTIS. 


THE WATER RESOURCES SCIENTIFIC INFOR- 
MATION CENTER DOES NOT PROVIDE COPIES OF 
DOCUMENTS ABSTRACTED IN THIS JOURNAL. 
Sufficient bibliographic information is given to en- 
able readers to order the desired documents from 
local libraries or other sources. 


Comments and suggestions concerning the contents 
and arrangement of this bulletin are welcome. 


Water Resources Scientific 
Information Center 
U.S. Geological Survey 
MS 425 National Center 
Reston, VA 22092 
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SELECTED WATER RESOURCES ABSTRACTS 


1, NATURE OF WATER 


1B. Aqueous Solutions and 
Suspensions 


DEVELOPMENT OF ETHANOL-SELECTIVE 
MEMB 


Southern Research Inst., Birmingham, AL. 
For primary bibliographic entry see Field 5D. 
W86-03617 


2. WATER CYCLE 
2A. General 


MILITARY HYDROLOGY; REPORT 3: A 
REVIEW OF ARMY DOCTRINE ON MILI- 
TARY HYDROLOGY, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 10F. 
W86-03456 


EVALUATION OF FUTURE BASE-FLOW 
WATER-QUALITY CONDITIONS IN THE 
HILLSBOROUGH RIVER, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

For primary bibliographic entry see Field 5B. 
W86-03546 


APPLICATION GUIDE FOR HYDROLOGICAL 
SIMULATION PROGRAM: FORTRAN (HSPF), 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
A. S. Donigan, J. C. Imhoff, B. R. Bicknell, and J. 
L. Kittle. 

EPA-600/3-84-065, June 1984. Environmental Re- 
search Laboratory, Athens, GA. 177 p, 19 fig, 17 
tab, 3 app, 20 ref. 68-01-6207. 


Descriptors: *Model studies, *Simulation analysis, 
*Fortran, *Computer programs, *Computer 
models, *Hydrologic models, *Water quality, 
*River basins, Models, Iowa River basin, Iowa, 
Infiltration, Rainfall-runoff relationships. 


The Hydrological Simulation Program-FOR- 
TRAN (HSPF) is a set of computer codes that can 
simulate the hydrologic and associated water qual- 
ity processes on pervious and impervious land sur- 
faces, in the soil profile, and in streams and weii- 
mixed impoundments. The entire application proc- 
ess of HSPF is documented for the Iowa River 
Basin Study to demonstrate the decisions, proce- 
dures, and results that are involved in a typical 
application. Process s' include study definition, 
development of a modeling strategy, operational 
aspects of pea = and — ment of 
time series data, model parameters parameter 
evaluation, calibration and verification, and analy- 
sis of alternate conditions. These data are intended 
to supplement the existing HSPF user’s manual and 
pro er’s eg gee to provide sufficient 

i for the and intelligent use of the 
broad a of capabilities of the HSPF model. 
W86-0361 


STREAMFLOW SUMMARIES FROM TWELVE 
TRIBUTARIES OF FARMINGTON CREEK, 
DAVIS COUNTY EXPERIMENTAL WATER- 
SHED, NORTHERN UTAH, 

Forest Service, Ogden, UT. Intermountain Region. 
J. M. Pankey, and N. V. DeByle. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-117689, 
Price codes: A08 in copy, AOl in microfiche. 
157 p, 14 fig, 223 tab, 64 ref. 


Descriptors: *Watersheds, *Streamflow, *Water 
yield, *Precipitation, Mae ep ya data, Wasatch 
Mountains, Runoff, Catc t areas, Tributaries, 
Grazing, Land use, Canyons, Farmington Creek, 
Davis County Experimental Watershed, Utah, 
Rainfall-runoff relationships. + 


Streamflow in Farmington Creek, a 6400-acre, 
west-facing watershed in the Davis County Exper- 
imental Watershed, has been monitored since 1933. 
Of the 12 permanent tributaries, ranging from 50 to 
464 acres, ten are in steep terrain, two are in more 
gentle terrain. Data had been collected to study the 
effects of stopping domestic livestock grazing, 
which had denuded the watershed and produced 
damaging mud-rock floods during intense summer 
rainstorms in 1923 and 1930. For the 12 catch- 
ments, mean annual flows are 10.19-25.95 area 
inches. Mean daily and monthly flows are also 
tabulated for all years of record, which range from 
5 to 21 years during 1939 to 1972. A watershed 
description and topographic map accompany the 
data from each tributary. Monthly and annual pre- 
cipitation records, measured at the Farmington- 
Rice Station from 1940 to 1972, are listed. Annual 
precipitation ranges from 29.44 inches to 51.47 
inches. Although most of the annual precipitation 
falls as gentle rain or snow in autumn, winter, and 
spring, summer thunderstorms have produced very 
intense rainfall. 

W86-03640 


USER’S MANUAL FOR EXPLORE-I: A RIVER 
BASIN WATER QUALITY MODEL, HYDRAU- 
LIC MODULE ONLY, 

Battelle Pacific Northwest Labs., Richland, WA. 
Y. Onishi 


EPA 600/3-82-054, May 1982. Environmental Re- 
search Laboratory, Athens, GA. 126 p, 16 fig, 4 
tab, 7 ref, append. 68-03-2613. 


Descriptors: *Computer models, *Hydraulic 
models, *River basins, *Estuaries, *Water quality, 
*Reservoirs, *Mathematical models, *Computer 
programs, Models, Model studies, Mathematical 
equations, River systems, Hydrologic models. 


EXPLORE-I is a computer program that simulates 
the dynamic hydraulic and water quality charac- 
teristics of a river basin. It can be used to study the 
effects of various flow conditions, waste discharge, 
and treatment schemes on the water quality condi- 
tions of lakes, reservoirs, rivers, and estuaries. EX- 
PLORE-I consists of four computer program mod- 
ules: hydraulic code for river and estuary flow, 

uality code for river and estuary systems, hydro- 

ermal code for thermally stratified reservoirs, 
and quality code for thermally stratified reservoirs. 
The hydraulic and hydrothermal codes must be 
run first. This user’s manual provides input instruc- 
tions for the hydraulic module of the EXPLORE-I 
code. The hydraulic code solves two-dimensional 
problems with a modified set of one-dimensional 
Saint Venant equations by superimposing on the 
estuary or river basin a grid of junctions and 
channels simulating the actual physical system but 
allowing only one dimensional flow. Basic pro- 


ing requirements of the code are given. 
W86-03646 


WATER QUALITY MONITORING: A SYS- 
TEM’S PERSP 


P 
Colorado State Univ., Fort Collins. Dept. of Agri- 
cultural and Chemical Engineering. 
For primary bibliographic entry see Field 7A. 
W86-03655 


DATA COLLECTION FOR HYDROCHEMICAL 
BALANCES: THEORETICAL ASPECTS, 

Oslo Univ. —— Inst. of Geophysics. 

L. Gottschalk, and B. Webb. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 139-151, 4 fig, 36 ref. 


Descriptors: *Hydrologic data collections, *Data 
interpretation, *Theoretical analysis, *Chemical 
properties, *Error analysis, *Statistical analysis, 
*Probabilistic process, *Hydrologic budget, Data 
collections, On-site data collections, Spatial distri- 
bution, Temporal distribution, Errors. 


Methodologies are reviewed which may be used to 
evaluate data content, and uncertainties and errors 
in hydrochemical data collection and show how 
these problems can be reversed to one of collecting 


data in such a way that the data content is maxi- 
mized or uncertainties and errors are minimized. It 
is difficult to use error statistics as an objective 
measure of the worth of hydrochemical data, since 
it is very difficult to relate errors to the cost of 
collecting the data. A small relative decrease in the 
error generally demands a substantial increase in 
collected data, and the relative benefit of these 
new data is hard to prove. However, the error 
terms can usefully indicate a minimum threshold 
level for the amount of collected data, below 
which it is impossible to draw meaningful conclu- 
sions. Estimated errors are a useful tool for com- 
paring different strategies for data collection, and 
allow the evaluation of the importance of observa- 
tions in space relative to observations in time. With 
respect to hydrochemical balances, this methodol- 
ogy allows the terms —— largest errors to be 
analyzed, and indicates where corresponding im- 
provements in data collection may be made. In 
order to successfully apply these methodologies, 
there is a need for basic information on variation 
patterns of hydrochemical elements in space and 
time and their corresponding scales. 

W86-03766 


HYDROCHEMICAL RELATIONSHIPS BE- 
TWEEN RAINWATER, FLOODS, GROUND- 
WATER AND LITHOLOGY IN THE AVEDAT 
GROUP ON THE NEGEV HIGHLANDS, 
ISRAEL, 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

E. Rosenthal, R. Nativ, and A. S. Issar. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 407-418, 2 fig, 7 tab, 11 ref. 


Descriptors: *Rain, *Floodwater, *Groundwater, 
*Geohydrology, *Rocks, *Arid-zone a 
*Chemical properties, *Hydrologic models, Hy- 
drologic data collections, Israel, Arid zone, Chemi- 
cal reactions, Salinity, Salts. 


The chemical composition of rainwater falling on 
the arid Negev is identical to that of rainwater 
collected over the sub-humid and humid central 
and northern parts of Israel. It is of bicarbonatic- 
calcic composition, with the only exception being 
the higher Ca-content encountered over the dusty 
desert area and a lower salinity level due to the 
— distance of the investigated area from the 
lediterranean seashore. The chemistry of flood- 
waters in the Negev is affected by the interaction 
of rainwater with the exposed rocks, the dissolu- 
tion of soluble salts accumulated in the surface 
layers and ion-exchange with surrounding rocks. 
The floodwaters of the Upper Zin stand out due to 
their 25% higher SO4 content. In all floodwaters 
studied, the bicarbonatic assemblage of the causa- 
tive rain was preserved. Along the flow-course of 
the Negev | apenas the dissolution of soluble 
salts from the surrounding rocks becomes the dom- 
inant hydrochemical process. The content of solu- 
ble Cl and SO4 in the Avedat rocks of the Negev 
is much higher than in the temperate regions of the 
country where the main factor influencing the 
chemistry of groundwater is the composition of 
rainwater. A model of the hydrochemical relations 
between rainwater, floodwater, groundwater and 
the input of soluble salts from the rocks of the 
Avedat Group was devised to summarize the ex- 
perimental findings. 
W86-03789 


SURFACE AND GROUNDWATER MIXING 
AND IDENTIFICATION OF LOCAL RE- 
CHARGE-DISCHARGE ZONES FROM SEA- 
SONAL FLUCTUATIONS OF OXYGEN-18 IN 
GROUNDWATER IN FISSURED 

Uppsala Univ. (Sweden). 

For primary bibliographic entry see Field 2F. 
W86-03790 


PROCEEDINGS OF STORMWATER AND 
WATER QUALITY MANAGEMENT MODEL- 
ING USERS GROUP MEETING. 

Environmental Research Lab., Athens, GA. 





Field 2—WATER CYCLE 
Group 2A—General 


coauew bibliographic entry see Field 5B. 
W86-03822 


DYNAMIC MODEL ADJUSTMENT, 

D. Hoang. 

In: Proceedings of Stormwater and Water Quality 
ement Modeling Users Group Meeting, 

March 25-26, 1982, Washington, DC. EPA-600/9- 

82-015, August 1982. p 162-178, 1 fig, 1 tab. 


Descriptors: *Mathematical models, *Computer 
models, *Mathematical studies, Runoff, Transport, 
Storm water, Calibrations, Vancouver Drainage 
Basin. 


This project describes mathematical approaches to 
pant simulated flows with the flows actually 
observed at a storm sewer monitoring station. A 
power series equation is develo and partial 
differential equations are substituted into the 
power series to yield a dynamic coefficient. The 
dynamic coefficient is time, flow and site depend- 
ent. The error in the dynamic coefficient is adjust- 
ed for depth and the sum of the squares of the 
residuals is minimalized. The Vancouver Drainage 
Basin is given as an example. 

W86-0383 1 


PREPARING A DESIGN STORM, 

Gore and Storrie Ltd., Toronto (Ontario). 

S. A. McKelvie. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, vee DC. EPA-600/9- 
82-015, August 1982. p 191-209, 5 fig, 4 tab, 12 ref. 


Descriptors: *Design storms, *Mathematical stud- 

ies, *Storm water, *Synthetic hydrology, Mathe- 

— models, Gumbel analysis, Rainfall, Water- 
ed. 


This project presents methods for, and comments 
on, constructing ‘design’ storms. The most com- 
monly used synthetic design storms are the ‘Chica- 
go’ design storms, the SCS Type II distribution, 
and direct use of the Intensity-Duration-Frequency 
(IDF) curve. The Gumbel analysis, or the Log- 
Pearson Type III analysis, is used on local weather 
station data to prepare the IDF curve. Regardless 
of which design is used, the duration of the design 
storm should’ be longer than the time of travel 
from headwater to outlet of the largest watershed. 
W86-03833 


PREDICTIVE MODEL FOR HIGHWAY 
RUNOFF POLLUTANT CONCENTRATIONS 
AND LOADINGS, 

Washington Univ., Seattle. Dept. of Civil Engi- 


—<t 

B. W. Mar, and R. R. Horner. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, phy omy mag DC. EPA-600/9- 
82-015, August 1982. p 210-228, 10 fig, 1 tab, 8 ref. 


Descriptors: *Mathematical models, 
runoff, ‘*Pollution load, *Nonpoint 
sources, Highway runoff, Lead, 
solids, Co 
Nitrogen, 


*Urban 
pollution 
inc, Suspended 
t, Phosphorus, Kjeldahl procedure, 
emical oxygen demand. 


This research presents a model with experimental 
verification for quantifying highway runoff pollut- 
ant concentrations and loadings. Composite sam- 
les from five hundred storms, at nine locations in 
ashington state, were analyzed for total suspend- 
ed solids (TSS), lead, zinc, copper, total phospho- 
rus, total Kjeldahl nitrogen and chemical oxygen 
demand. The model consists of a component for 
predicting total pollutant loadings over an ex- 
tended time — plus a series of charts with 
which individual event impacts may be assessed 
reer mpgmacrs & These elements have been assem- 
led in a guidebook for evaluating aquatic impacts 
due to highway operations and maintenance. It is 
believed that the specific research findings and the 
proposed —— assessment procedures apply 
throughout the Pacific Northwest and that the 
techniques used to monitor storms and analyze the 
data are more generally applicable. 


W86-03834 


CHIMNEY HILL OFF-SITE DRAINAGE 
STUDY, 

MMM Design a Norfolk, VA. 

J. M. Normann, and E. R. Estes. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 229-247, 7 fig, 5 tab, 7 ref. 


Descriptors: *Mathematical models, *Urban drain- 
age, *Drainage patterns, *Simulation analysis, 
Drainage canals, *Storm runoff, Runoff, Virginia 
Beach. 


This pees describes the successful application of 
the SWMM II model to the drainage system for 
the Chimney Hill subdivision of Virginia Beach, 
VA. The SWMM Version II model with 
EXTRAN option has been successfully applied to 
the simulation of a series of large storage canals, 
linked by culverts, and a into a tidal 
estuary. The results from the S M Version II 
model seem reasonable. However, due to short- 
comings in the model, it would be beneficial to 
apply the Version III model to the data. A capabil- 
ity which would be very useful in the EX’ N 
model would be the ability to simulate in-line 
weirs, as well as diversion weirs. In this study, 
weirs were simulated using short conduits, but 
instability in the model was a problem. Overall, 
SWMM Version II worked quite well in simulat- 
ing the canal system, and the results confirmed the 
results of the hand calculations performed earlier. 
W86-03835 


2B. Precipitation 


SCPP FORECASTING SUPPORT FOR THE 
PERIOD 1 DECEMBER 1978 THROUGH 30 
SEPTEMBER 1984, 

Electronic Techniques, Inc., Fort Collins, CO. 

For primary bibliographic entry see Field 3B. 
W8603495 


PROBABLE MAXIMUM PRECIPITATION ES- 
TIMATES FOR THE DRAINAGE ABOVE 
DEWEY DAM, JOHNS CREEK, KENTUCKY, 
National Weather Service, Silver Spring, MD. 
Office of Hydrology. 

D. D. Fenn. 

NOAA Technical Memorandum, NWS HYDRO 
41, August 1985, 33 p, 12 fig, 17 tab, 12 ref. 


Descriptors: *Probable maximum precipitation, 
*Orographic precipitation, *Mathematical studies, 
*Terrain ysis, *Drainage area, Probabilistic 
process, Probability distribution, Models, Model 
studies, Mathematical models, Precipitation, Pre- 
diction, Hydrologic models, Kentucky. 


This report discusses estimates of probable maxi- 
mum precipitation (PMP) for the drainage of Johns 
Creek, Kentucky above Dewey Dam. Estimates 
are given for duration from 1 to 72 hr for the 
drainage which is partly within a stippled region 
identified in Hydrometeorological Report (HMR) 
No 51, thereby necessitating evaluation of terrain 
effects on precipitation. Part of the procedures 
used to evaluate terrain effects required selection 
of proxy observations of precipitation since there 
were no reporting locations within the drainage. 
The remainder of the terrain evaluation procedure 
was the same as the one reported earlier in NOAA 
Technical Memorandum S HYDRO 39. As in 
the earlier report, the application procedures of 
HMR No 52 were used along with generalized 
PMP estimates from HMR No 51 to obtain a 
drainage average depth of nonorographic PMP. 
The final, or total, PMP estimates are the products 
of the drainage average depth of nonorographic 
PMP and the orographic intensification factor rep- 
resenting the evaluation of terrain effects within 
the —_ (Author) 

W86-0350: 


MULTI-PARAMETER REMOTE MEASURE- 
MENT OF RAINFALL, 


National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
D. Atlas, C. W. Ulbrich, and R. Meneghini. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as N82-33947, 
Price codes: A07 in paper copy, A01 in microfiche. 
NASechnical Memorandum 83971, July 1982 128 
p, 19 fig, 1 tab, 108 ref. 


Descriptors: *Rainfall, *Remote sensing, *Radio- 
metry, *Radar, *Measuring instruments, *Micro- 
waves, Parametric hydrology, Precipitation. 


The measurement of rainfall by remote sensors is 
reviewed. One-parameter radar rainfall measure- 
ment is limited because both reflectivity and rain 
rate depend on at least two parameters of the drop 
size distribution (representative raindrop size and 
number concentration). A generalized rain parame- 
ter diagram, includes a third distribution parameter 
(breadth of drop size distribution), to better specify 
rain rate and remote variables. Simulations show 
the improvement in accuracy when combinations 
of two and three remote measurables are used. 
Remote measurables are reviewed. These include 
path-integrated techniques of radiometry and of 
microwave and optical attenuation. When paths 
are colinear, attenuation deduced from radar and 
radiometry agree well with direct measurements. 
Generally, dual wavelength radar methods de- 
signed to improve measurements in small range 
increments were disappointing. However, when 
estimated attenuation is used as a constraint on the 
retrieval of rain profiles from the radar, results are 
improved. Combinations of two or more of the 
three measurables, radar reflectivity, attenuation, 
and/or radiometry, produces promising results 
when sampling and air motion problems are con- 
sidered. Dual polarization or differential reflectiv- 
ity produces the best results in gate-by-gate meas- 
urements. Using a third parameter in addition to 
radar reflectivity factor and differential reflectivity 
is promising. Personal examination of the radar 
displays can greatly improve accuracy. 

W86-03618 


ICE FORMING EXPERIMENT, 

Wyoming Univ., Laramie. Dept. of Atmospheric 
Science. 

For primary bibliographic entry see Field 2C. 
W86-03641 


INVESTIGATIONS OF LARGE SCALE STORM 
SYSTEMS: FINAL REPORT, 

Air Force Geophysics Lab., Hanscom AFB, MA. 
A. A. Barnes, I. D. Cohen, and D. W. McLeod. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-119862, 
Price codes: A03 in paper copy, AO1 in microfiche. 
AFGL-TR-82-0169, Environmental Research 
Paper No. 779, June 8, 1982. 44 p, 5 tab, 4 ill, 21 
ref, 2 append. 2310. 


Descriptors: *Atmospheric water, *Meteorological 
data collection, *Weather data collections, *Pre- 
cipitation, *Cloud physics, *Storm morphology, 
*Crystal growth, *Cyclones, Data collections, Air- 
craft, On-site data collections, Spatial distribution, 
Weather, Storms, Clouds, Particle size, Snow. 


The microphysics of Large Scale Cloud Systems 
(LSCS) were investigated using in-situ measure- 
ments taken from two specially instrumented U.S. 
Airforce Aircraft, the MC-130E and a Learjet 36. 
Data was collected on the distribution of liquid 
and ice water content, particle size distributions, 
crystal habits and other meteorological parameters. 
The LSCS flights helped verify and extend the 
model of Lo and Passarelli (1981) for studying 
snowflake growth and also contributed to data 
being collected in the CYCLES (Cyclonic Extra- 
tropical Storms) program by the University of 
Washington. The morphologies of three storms as 
they crossed the U.S. were studied in detail. Cirrus 
cloud studies detected the existence of subvisible 
cirrus, background cirrus (particles in the 1-10 
micron size range) and large isolated ice crystals (a 
form of subvisible cirrus). airforce can use this 
information to gauge hydrometer hazards to re- 
entry and weaponry vehicles and predict possible 





effects on laser systems. The results of this task 
may also advance The formation of weather predic- 
tion models. 
W86-03647 


HYDROCHEMICAL BUDGETS OF SOME 
DUTCH WOODLAND SOILS WITH HIGH 
INPUTS OF ATMOSPHERIC ACID DEPOSI- 
TION: MOBILIZATION OF ALUMINUM, 
Agricultural Univ., W: gen (Netherlands). 
=~ i : bibliographic entry see Field 5B. 


APPLIED CLIMATOLOGY. 

Eidgenoessische Technische Hochschule, Zurich 

(Switzerland). Geographisches Inst. 

yar of the 25th International Geo; = 

cal Congress Symposium No 18: Applied 

phy. A it 21, 1984, Zurich, Switeerland. No 14 14, 
ited by W. Kirchhofer, A. Ohmura, and 

H. Wanner. 108 p. 

Descriptors: *Climatology, ‘*Alpine regions, 

*Runoff f ing, *Model studies, Hydrologic 

budget, Glaciers, Snowmelt, Planning, Hydroelec- 

tric power, Precipitation, Evaporation. 


Current research in the field of applied climatolo- 
gy, arg during the 25th International Geo- 


of satellite data in the field of applied 
porte Studies have been out in 
alpine regions on various topics relating to water 
resources: knowledge of water resources in rela- 
tion to climate; use of discharge forecasting from 

manag apt the went wa bal: 
power ement; re; water bal- 
ance in the mountainous Artic and its application 
we roe te resources planning. (Halterman- 


VIEW ON OUR KNOWLEDGE OF WATER RE- 
SOURCES IN RELATION TO CLIMATE IN 


ALPS, 
Eid he Technische Hochschule, Zurich 
(Sutaerlang) 


H. Lang. 
IN: Applied Climatolo Proceedings of the 25th 
International Geograp ite 


a Symposium 
Ps 18: Applied Gonaeaias 1984. p 53-58, 5 fig, 23 
Descriptors: *Climatic data, *Alpine regions, *Pre- 
cipitation, Glaciers, Snow cover, Evaporation. 
Studies on the aie menen between climate 


the determination of groundwater recharge = 
soil moisture deficit. Snowcover and 


tionship, (Halterman 
2C. Snow, Ice, and Frost 


FLOODS OF MARCH 1982, INDIANA, MICHI- 
GAN, AND OHIO, 

Geological Survey, Indianapolis, IN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2E. 
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ICE FORMING EXPERIMENT, 
be cna Univ., Laramie. Dept. of Atmospheric 


Available from the National Technical Information 
oe Ses - VA 22161 as N82-33948, 
Price codes: y, AOl in microfiche. 
NASA-CR- ‘70623, July july 30, flac: 205-6 Final 
Report. National Aeronautics "eo Adminis- 
tration, Huntsville, AL. 70 p. p, 8 he. 7 ref, append. 
NAS-8-33150. 


Descriptors: “Ice formation, *Cloud physics, 
*Cooling, Supercooling, Nucleation, Precipitation. 


The sharpness of the boundary which | develops a as 
a supercooled water cloud evaporates in the vicini- 
ty of ice was studied in several laboratory _ 
ments conducted on a cold _— A droplet-free 
zone began to be Beye aro the ice patches 
immediately after deposition of the droplet | layer. 
The zone grew in size and its boundary remained 
easily discernible to the eye. The size of the drop- 
lees 2 zone — te nearly ight od See —— 
time for ice patc straight edges; a u- 
al decrease TD the cto in the width of 
the droplet-free zone for a circular ice patch. The 
Fag pratt octane yh olen ye hee poet 
= © to be faster that of subse- 


WORLD GLACIER INVENTORY WORKSHOP: 
PROCEEDINGS OF THE WORKSHOP AT RIE- 
SWITZERLAND. 


DERALP, , 

World Glacier Inventory, ray seein’. 
September 17-22, 1978. IAHS- Publication 
No 126. 1980. 351 p. Edited by F. Muller and K. 
Scherler. 117 fig, 70 tab, 480 ref. 


Descriptors: *Glaciers, Symposium, *Glaciohydro- 

Glacial drift, *Glacial streams, *Glacier 

surges, Hydrologic data collections, *Glacier bal- 

ance, Satellite technology, Conferences, *Glaciolo- 

gy, pueeen eels Data collections, Data proc- 

——— yon Data interpretation, Cli- 
mass balance. 


matology, <i 

ple thes —— which took place in Valais, Swit- 
tember 17 22, 1978 was yf 

wed by i Temporary Technical Secretariat for 
the World Glacier perp of the International 
a on Snow and Ice. ry main topics of 
Si coupheton techniques of glacier invento- 

ry data compilation, includh use of satellite im- 
agery; inventory Ities with a 


Antarctica, - 
ilibrium | tine and with 


Sia n f 
system; ysis of na- 
gga et global glacier inventories for 
pac purons a and in particular for monitoring 
one paper presented at the workshop and most of 
the numerous discussion contributions. The pro- 
ceedings ws a a. com; po wh are account 
of the state of glacier inven- 
tories, yy i as coe of 
this task and for pide: ciadtelindien of the 


data. 
W86-03673 
EAST-WEST AND 


LINE GRADIENTS 
AGONIAN AND: 


NORTH-SOUTH SNOW 
IN THE NORTHERN PAT- 
ARGENTINA, 

Naturales y Energia, 
Bariloche (Argentina). 
‘ S. Rubulis, and A. Brandani. 

: World yee ope | Ww : Proceed- 

witzerland, 


f the W t Riederalp, 
ber 1978. IAHS-AISH Publication No 126. 
1980. p 1-10, 1 fig, 3 tab, 21 ref. 


: *Glaciers, imatology, Firm *Glacter *Ar- 
‘Glacier 
surveys, Snow pm 
Data collections, Satecdaaie a data collection. 


The snow line has been identified on the Ar; 
side of the northern Patagonian Andes. A 


WATER CYCLE—Field 2 
Snow, Ice, and Frost—Group 2C 


trend is observed in both the east-west and the 
north-south snow line gradients. The snow line 
rises abruptly from the west (Chile) to the east 
(Patagonia), having progressively higher positions 
in the landscape since it remains above the pee 
of the higher peaks of the Sub-Andean a 
Patagonian volcanoes. Similarly, the snow line de- 
scends steadily, although not so markedly, from 
north to south, favoring the conservation of cirque 
and valley glaciers at lower latitudes. The east- 
west gradients are caused by the interference of 
the humid winds from the Pacific with the Andean 
Cordillera. The north-south ient is related to 
the lowering of mean annual temperatures away 
from the equator and also to the lower elevation of 
Andean peaks. For certain latitudes, present snow 
line ts are compared with those from the 
Pleistocene. (Author) 
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GLACIERS AND GLACIOLITHIC SYSTEMS 

OF THE CENTRAL ANDES, 

Instituto Argentino de Nivologia y Glaciologia, 

Mendoza. 

A. E. Corte. 

IN: World Glacier Inventory Workshop: Proceed- 

ings of the Workshop at Riederalp, Switzerland, 
tember 1978. IAHS-AISH Publication No 126. 

. p 11-24, 5 fig, 33 ref. 


Descriptors: *Glaciers, *Andes, *Argentina, *Gla- 
ciohydrology, *Ice cover, Altitude, *Climatic 
data, *Glacial drift, *Moraines, Climatology, Gla- 
cial sediments, Precipitation. 


A study of debris-covered glaciers and rock gla- 
ciers has been made within the context of the 
glacier pepe Be of the Mendoza River basin, 
Argentina. A relationship was identified between 
precipitation amounts and types of glacier activity. 
Covered ice is observed to be distributed in four 
altitudinal facies; thermokarst, structural debris, in- 
active rock glacier, and fossil ice rock glacier. 
Other types of glaciolithic systems included in the 
inventory were those of the talus type, ice-cored 
moraines located away from the uncovered ice and 
— to surging activity (ice under fast motion), 
and ice-cored moraines (lateral and frontal) related 
to slow ice motion. Debris cover varied from a few 
centimeters to many meters at lower altitudes. The 
sequence of four facies is explained as the result of 
four warm and cold phases of the Holocene. The 
ice formed during the last cold spell of the Little 
Ice Age (1450-1650) AD is being melted through 
the present thermokarst. 
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GLACIER INVENTORY OF BOLIVIA, 

Hanover Univ. (Germany, F.R.). 

E. Jordan, C. Brockman, A. Fernandez, R. 

Alvarez, and K. Jacobsen. 

IN: World Glacier Inventory Workshop: Proceed- 

ings of the Workshop at Riederalp, Switzerland, 

tember 1978. IAHS-AISH Publication No 126. 

. p 25-32, 3 fig, 11 ref. 


Descriptors: *Glaciers, *Glaciohydrology, *Gla- 

eae *Bolivia, *Aerial photography, *Gla- 
cier mass balance, Tropical 
drologic data mah oa one 
Firn, Ablation. 


—— Moraines, Hy- 
tellite technology, 


A glacier inventory for Bolivia has been started. 
Since the whole territory of Bolivia is north of the 
southern tropic, glaciation is limited to the moun- 
tain regions of the Andes. The present glacia- 
tion is almost entirely limited to the northern part 
of the Cordillera Oriental. Glaciated areas, from 
north to south are the Cordillera de Apolobamba, 
the Cordillera Real of Illampu, the Tres Cruces, 
and the Santa Vera Cruz. Existing satellite and 
aerial of the glaciated area of Bolivia are of 
quality. Glacier inventory work is continuing 
in the southwestern part of the northern Cordillera 
Real and the Tres Cruces with aerial photography 
and an aero! tion method, respectively. 
Data about accumulation and ablation characteris- 
tics cannot be given for glaciers in the Tres Cruces 
and other tropic areas due to the temporal inhomo- 





Field 2—WATER CYCLE 


Group 2C—Snow, Ice, and Frost 


city of the aerial photos and daily variations in 
yn balance of such glaciers. 
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INVENTORY OF CANADIAN GLACIERS: 

PROCEDURES, TECHNIQUES, PROGRESS 

AND APPLICATIONS, 

Environmental Protection Service, Ottawa (Ontar- 

io). 

C. S. L. Ommanney. 

IN: World Glacier Inventory Workshop: Proceed- 

ings of the Workshop at Riederalp, Switzerland, 
tember 1978. IAHS-AISH Publication No 126. 

1980. p 35-44, 2 tab, 14 ref. 


Descriptors: “Aerial photography, “Glaciers, 
*Data acquisition, *Hydrological data collections, 
ge Data ——- and retrieval, Com- 
puters, Glaciohydrology, Glaciology, Data trans- 
mission, Baseline data, *Canada, Hydrologic maps. 


The procedures, techniques, progress and applica- 
tions of the Canadian glacier inventory are re- 
viewed. The Canadian program adhered strictly to 
the UNESCO system of glacier classification but 
added to it while keeping within the basic frame- 
work. Volumes have been determined for Axel 
Heiberg Island and Vancouver Island. Complete 
mapping aerial photography is available but the 
quality of maps varies considerably. Aerial photo- 
graphs are examined using standard mirror or scan- 
ning stereoscopes. Features of work maps are 


color-coded. Glacier details from the work maps 
are used to compile the glacier index map. Data 
acquisition is handled by computer. Data is stored 
on magnetic tapes and a computerized bibliogra- 

hy system permits the retrieval of data through 
ed words. A glacier archives exists but there is no 
acquisition oe for it. The major constraint on 


oe ard of the Canadian glacier inventory has 
the variable nature of the resource allocation. 
It is unlikely that Canada can complete this project 
within the time-frame suggested. The Canadian 
glacier inventory has already progressed too far to 
switch to the TTS system now being used by 
countries just starting glacier inventories. The Ca- 
nadian glacier inventory has been used extensively 
by researchers, universities, and exploration 
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HYDROLOGICAL BASINS IN WEST GREEN- 
LAND AND THEIR RELATIONSHIP TO A 
PRELIMINARY SECTORIAL DIVISION OF 
THE INLAND ICE SHEET, 

Groelands Geologiske Undersoegelse, Copenhagen 
(Denmark). 

A. Weidick. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 49-55, 4 fig, 4 ref. 


Descriptors: *Glaciers, *Mapping, *Glaciohydro- 
logy, Ablation, *Ice cover, *Glacier mass balance, 
Hydrologic maps, *Water resources development, 
Firn, Glacier balance, Fjords, *Greenland. 


A map of hydrological basins in West Greenland 
has been pi ed by the Geological Survey of 
Greenland. The map serves to evaluate the fresh- 
water potential of natural basins in west Greenland 
(especially with regard to future use of hydroloe- 
lectric power) and the western slope of the Inland 
Ice. The total amount of water to the West Green- 
land basins, including all precipitation, ablation of 
local glaciers and ablation and iceberg production 
of the western margin of the Inland Ice, is estimat- 
ed to be 217 cu km/yr water equivalent. The 
altitude of the firn line, as estimated by aerial 
photographs, turned out to be very close to the 
= of the glaciation limit over the Inland Ice. 
ndividual sectors of the Inland Ice have been 
defined by section division, and by construction of 
flowlines upstream at right angles to the contour 
lines. Sectors determined in this manner were not 
in complete agreement with regard to mass balance 
estimates of the individual sectors. However, the 
map furnishes an administrative, technical and sci- 
entific classification of natural basins to allow a fast 
reproduction of data relating to freshwater re- 
sources. 
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WEST GREENLAND OUTLET GLACIERS: AN 
INVENTORY OF THE MAJOR ICEBERG PRO- 
DUCERS, 

Coast Guard Academy, New London, CT. 

R. C. Kollmeyer. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 57-65, 6 fig, 1 tab, 3 ref. 


Descriptors: *Glaciers, *Icebergs, *Floating ice, 
Glacial drift, Glaciology, Glaciohydrology, Ice 
cover, *Greenland, Ice, Fjords. 


By an international treaty between 22 nations in- 
volved in North Atlantic shipping, the United 
States Coast Guard has been assigned a statutory 
mission to act as the International Ice Patrol. The 
International Ice Patrol was formed shortly after 
the iceberg sinking of the RMS Titanic. Ice Patrol 
duties include studies of the current conditions 
affecting the drift and persistence of icebergs in the 
North Atlantic Ocean and the glacial origin of the 
ice. In 1968 the US Coast Guard commenced an 
examination of the major iceberg producing gla- 
ciers along the west coast of Greenland. This 
program, called the West Greenland Glacier 
Survey, is attempting to visit and revisit every 
major outlet glacier along the western edge of the 
ice sheet. Terminus locations have been surveyed 
along with height measurements on 27 major outlet 
glaciers. A total of 59 glaciers have been photo- 
documented. Most of the glaciers exhibit retreat. 
(Author) 

W86-03679 


SOME PROBLEMS OF GLACIER INVENTORY 
IN THE HIMALAYAS, 

C. P. Vohra. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 67-74, 1 fig, 1 tab, 4 ref. 


Descriptors: *Glaciohydrology, *India, *Glaciers, 
*Aerial photography, *Satellite technology, Glaci- 
ology, Snowline, Moraines, Seismology, Moun- 
tains, River basins, Climatology, *Ice cover, *Hi- 
malayas, Geophysics. 


Problems encountered in the pilot project under- 
taken by the Geological Survey of India in the 
Baspa River of the Indian Himalayas are discussed. 
The river basin has 89 glaciers and a glacierized 
area of 22% of the whole basin. The identification 
systems as defined in the UNESCO/IAHS guide 
and the Temporary Technical Secretariat guide 
(TTS) for Ler pany glacier inventories were not 
readily adaptable to the glaciers of India. Snowline 
data is usually obtained by ground parties but may 
be collected in the future by satellite. The topogra- 
phy of the Himalayas makes it difficult to estimate 
the equilibrium line. Aerial photographs by photo- 
grammetry are not always accurate for determin- 
ing glacier length. The accumulation area ratio 
should be easier to calculate with estimations of 
snowlines from satellite data and from careful 
study of aerial photographs. Geophysical methods 
such as seismic reflection and refraction and elec- 
trical resistivity are being used to determine mean 
glacier depth. Permanent snow/ice bodies on the 
valley walls often account for a considerable area 
of the basin. It is possible that the thick ice-covered 
moraines contribute significantly to the water dis- 
charges. The glacier inventory contributes to the 
study of the climate of the Himalayas. 
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PRESENT AND LATE PLEISTOCENE EQUI- 
LIBRIUM LINE ALTITUDES IN THE MT EV- 
EREST REGION - AN APPLICATION OF THE 
GLACIER INVENTORY, 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). 

F. Muller. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 


1980. p 75-94, 4 fig, 3 tab, 46 ref. 


Descriptors: *Glaciology, *Glaciers, *Himalayas, 
*Precipitation, *Orography, *Snowline, Ablation, 
Air temperature, Mountains, Monsoons, Ice cover, 
dae Glaciation, Cirques, Glaciohydro- 
logy. 


UNESCO’s pilot glacier inventory of the Mt. Ev- 
erest area was extended to include some 450 gla- 
ciers. After evaluation of various methods to estab- 
lish the ELA (equilibrium line altitude), the pattern 
of the ELA isolines was analyzed in relation to the 
orography, precipitation and temperature. The 
dominant role played by precipitation is recog- 
nized, and the unusually low mean AAR (accumu- 
lation and ablation relationship) value of 0.41 is 
explained. Based on the assumption that the eleva- 
tions of the numerous empty cirques in the area 
represent the ELA at the time of their formation, a 
map and subsequently a comparative SSW-NNE 
profile of present and late Pleistocene ELAs was 
constructed. The difference between the two 
curves, only 100 m at the main crest and almost 
600 m at the southern end, must be attributed, in 
part, to differential uplifting of the Mt. Everest 
area. After making allowance for this effect, the 
late Pleistocene temperature depression was esti- 
mated to be 4-5 degrees on the monsoon-affected 
Indian side and 2-3 degrees near the main mountain 
crest. It is concluded that the present pattern of 
monsoonal moisture supply also existed during late 
glacial times. Glaciation in the late Pleistocene was 
- as it is today - small in comparison to that of the 
other ice-prone parts of the globe. (Author) 
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GLACIER INVENTORY IN THE DUDH KOSI 
REGION, EAST NEPAL, 

Nagoya Univ. (Japan). Water Research Inst. 

K. Higuchi, H. Fushimi, T. Ohata, S. Takenaka, 
and S. Iwata. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 95-103, 5 fig, 2 tab, 15 ref. 


Descriptors: *Glaciers, *Nepal, *Glaciology, *Gla- 
cial drift, *Glaciation, Glaciohydrology, Aerial 
photography, Hydrologic maps, Moraines, Abla- 
tion, Accumulation. 


A glacier inventory was compiled of the Dudh 
Kosi region of East Nepal by field studies and 
aerial photographs in 1974-1976 as part of the 
Glaciological Expedition of Nepal (GEN). Gla- 
ciers in this region were classified as debris-cov- 
ered or debris-free glaciers. Analysis of the GEN 
inventory showed that the lowest elevation of the 
debris-free glaciers in the basin of the Dudh Kosi 
tend to be higher in the sub-basin of the upper 
stream. The earlier Mueller (1979) inventory 
which used maps based on 1955-1963 terrestrial 
photogrammetry was compared with the GEN 
inventory. Differences between the lowest glacier 
elevations of debris-free glaciers in the GEN in- 
ventory and in the Mueller inventory indicate that 
variations in the glacier fronts during the peiod of 
approximately 1960-1975 had occurred. In the 
upper part of the study region, most of the debris- 
free glaciers during this time period were in re- 
treat. 

W86-03682 


MATERIAL FOR A GLACIER INVENTORY OF 
THE INDUS DRAINAGE BASIN - THE NANGA 
PARBAT MASSIF, 

W. Kick. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop ct Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 105-109, 2 fig, 9 ref. 


Descriptors: *Glaciers, *India, *Glaciology, *Gla- 
ciation, *Hydrologic maps, Glaciohydrology, 
Mountains, Indus River basin, Data collections, 
Hydrologic data collections, Snow, Aerial photog- 
raphy, Satellite technology. 





The local maps of India are for the most part 
inadequate for providing data needed for a glacier 
inventory of the Indus basin. One of the best local 
maps, that for the Nanga Parbat massif, was used 
as the basis for a glacier inventory in that area. The 
TTS identification system worked without difficul- 
ty when applied to the Indus drainage basin. Sixty- 
nine glaciers have been counted in the Nanga 
Parbat area; most of them are on the northern side 
mainly because of the relief. The climate is very 
arid in the lower regions but heavy snowfall in the 
higher altitudes causes very active glacerization 
which reaches down to pastures and fields, and 
even to areas of human settlement. The glaciers of 
Nanga Parbat cover 302 sq km and have an esti- 
mated volume of 25 cu km. Other sources for 
gathering glacier data (quarter-inch maps, aerial 
photographs, satellite images, etc.) should be spot 
checked against the results from the local maps 
before being generally used. 
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DISTRIBUTION, FEATURES AND VARI- 

ATIONS OF GLACIERS IN CHINA, 

Academia Sinica, Lanzhou (China). Lanzhou Inst. 

of Glaciology and Cryopedology. 

Y-F. Shih, T-C. Hsieh, P-H. Cheng , and C-C. Li. 

IN: World Glacier Inventory Workshop: Proceed- 

ings of the Workshop at Riederalp, Switzerland, 
tember 1978. IAHS-AISH Publication No 126. 

1980. p 111-116, 2 fig, 1 tab, 2 ref. 


Descriptors: *Glaciers, *Glaciology, *Glaciohy- 
drology, *Hydrologic maps, *Glacial drift, Aerial 
photography, Precipitation, Snowline, Air temper- 
ature, Climatology, Spatial distribution, Glacier 
mass balance, *China. 


Since 1975 a new glacier inventory is being made 
in China with new aerial and ground stereophoto- 
grammetric maps. In Chilien Shan, Tien Shan, 
Altai and part of the Chinghai-Tibet Plateau there 
are 17,123 glaciers covering an area of 22,181 sq 
km. This represents roughly half of the glaciers in 
China. The new results show that the previous 
1959 survey underestimated the number and the 
area of glaciers. Analysis of the spatial distribution 
of the snow line shows clearly the three main 
sources of precipitation. From the 1950’s to 1960’s 
glaciers were retreating but in the 1970’s positive 
mass balances appeared and the snow line descend- 
ed. Temperature has decreased and precipitation 
increased since the 1950’s and, on the basis of 
dendroclimatological data, this trend may last until 
the end of the century with an increase of advanc- 
ing glaciers. (Author) 
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RECENT RESEARCH ON GLACIERS ON THE 

CHINHAI-TIBET PLATEAU, 

Academia Sinica, Lanzhou (China). Lanzhou Inst. 

of Glaciology and Cryopedology. 

C-C. Li, and P-H. Cheng. 

IN: World Glacier Inventory Workshop: Proceed- 

ings of the Workshop at Riederalp, Switzerland, 
tember 1978. IAHS-AISH Publication No 126. 

1980. p 121-127, 2 fig, 2 tab, 2 ref. 


Descriptors: *Glaciers, *China, *Glaciology, *Gla- 
ciohydrology, *Monsoons, Glacial drift, Ice cover, 
Climatology, Air temperature. 


Results of recent research on glaciers on the 
Chinghai-Tibet Plateau are briefly reviewed. Sta- 
tistical and inventory work have been carried out 
in two main glacier areas, the Nyenchintangla 
Range and west Kunlun Shan, as well as in other 
areas. Development of glaciers on the plateau is 
greatly influenced by monsoons from the Indian 
Ocean. Glaciers can be classified as maritime or 
continental, the former being concentrated in west 
Scechuan, north Yunnan and southeast Tibet. Re- 
search on glacier fluctuations shows that the Little 
Ice Age was also experienced here with maxima 
occurring during the nineteenth century. This was 
followed by a strong retreat since the 1930’s with 
recent signs of the initiation of a new period of 
glacier advance. (Author) 
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PROBLEMS AND RESULTS OF STUDIES OF 
MOUNTAIN GLACIERS IN THE SOVIET 
UNION, 

Akademiya Nauk SSSR, Moscow. 

V. M. Kotlyakov. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 129-137, 1 fig, 2 tab, 8 ref. 


Descriptors: *Glaciers, *USSR, ‘*Glaciology, 
*Glaciohydrology, *Firn, *Glacier surges, Glacier 
balance, Precipitation, Glacial drift, Alpine re- 
gions, Aerial photography, Satellite technology, 
Remote sensing, Cirques. 


From 1965 to 1974, observations of heat, ice and 
water balances for the IHD program were carried 
out on seven selected mountain glacier basins of 
the USSR. The types of glaciers adopted in the 
glacier inventory of the USSR include: hanging, 
spill-over, slope, cirque, cirque-valley, hollow, 
simple-valley, compound valley, dendritic, expand- 
ed-foot, piedmont, conic summit glacier, and flat 
summit. The USSR glacier inventory serves as the 
primary source of data for the present study. The 
Kurowski method proved to be the best indirect 
method for calculating the firn line or equilibrium 
line. A glaciological method of calculating precipi- 
tation in the alpine zone, based on the concepts of 
Ahlmann and developed further by Krenke and 
Khodakov is described. Using this method, calcu- 
lations were made on a small scale for the total 
territory of the USSR and in detail for the Pamirs 
and Caucasus. Results showed that the amount of 
precipitation, in particular solid precipitation, is far 
greater in the mountains than on the abutting 
plains and egy The inventory of surging 
glaciers of the USSR presents special dangers due 
to mudflows. Precise criteria for distinguishing 
surging glaciers from normal glaciers have not yet 
been worked out. Some data on glacier surges 
have been gained by remote sensing, aerial photog- 
raphy, and satellite observations. 
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STUDIES OF GLACIER FLUCTUATIONS IN 
THE USSR, 

K. G. Makarevich. 

IN: World Glacier Inventory Workshop: Proceed- 
ings of the Workshop at Riederalp, Switzerland, 
September 1978. IAHS-AISH Publication No 126. 
1980. p 143-148, 3 tab, 13 ref. 


Descriptors: ‘*Glaciers, *USSR, *Glaciology, 
*Glaciohydrology, *Glacier surges, Glacier bal- 
ance, Glaciation, Glacial drift, Ablation, Glacier 
mass balance, Firn, Hydrological data collections. 


In the USSR, a new program of glacier variation 
surveys is being conducted which consists of three 
classes of observation. The annual full scale first- 
class observations should be carried out on special- 
ly chosen glaciers which are most suitable for 
modeling. The second-class observations (made pe- 
riodically twice a year or once in several years) are 
aimed at obtaining the statistical characteristics of 
the changes occurring and an independent control 
of glacier fluctuations. The third-class observations 
should collect actual data for glacier fluctuations in 
a certain area and explain them by analyzing their 
interrelations with the help of mathematical 
models. The first-class observation program is sub- 
divided into glaciological, glaciohydrological and 
glaciometeorological studies comprising 25 types 
of observations in all. A ee of observation to 
identify surging glaciers has also been worked out. 
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SPECIAL PROBLEMS OF GLACIER INVEN- 
HANISTAN 


ings of the ee at Riederalp, Switzerland, 


tember 1978.[AHS-AISH Publication No 126. 
1980. p 149-154, 1 tab, 15 ref. 


Descriptors: ~aSghanistan, *Glaciers, *Glaciohy- 
drology, *Glaciology, *Hydrologic maps, Glacia- 
tion, Hydrologic data collections, Remote sensing, 
Satellite technology, Mapping. 


WATER CYCLE—Field 2 
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The physical features of Afghanistan make it diffi- 
cult to complete a glacier inventory. Maps are 
difficult to obtain due to the political situation and 
American and Russian maps are often incompati- 
ble. Travel in many areas is either prohibited or 
very difficult. Many drainage basins have large 
man-made irrigation ditches that appear as dashed 
lines on maps. A preliminary mapping showed the 
general distribution of permanent ice and snow but 
was oo to give more than a general impres- 
sion. Satellite imagery is being applied with some 
success to the study of glaciers in Afghanistan. The 
inventory work is proceeding in three large basins: 
Turkestan endorheic, Indus, and the Afghan-Iran 
plateau. A total of 1,207 glaciers have been inven- 
toried so far. 
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Alpine regions, Aerial photography. 


° 
Glacier studies in Turkey have been difficult due 


to the lack of large scale topographical maps until 
recent times. Previous data on the lowest glacier 
elevations and the elevations of snow lines differ 
from author to author. Air photographs have re- 
cently become available. Three main groups of 
glaciers are found mainly in the eastern, northeast- 
ern, and southeastern parts of Turkey. The area in 
the eastern part of the Black Sea coastal ranges 
contains several glaciers longer than 1 km, the 
most famous of which is the Kackar Glacier. The 
second group in the Taurus ranges includes about 
two-thirds of the total number of glaciers in 
Turkey with several longer than 4 km. The most 
famous of the third group which consists of isolat- 
ed extinct volcanic cones in the interior is the ice 
cap on Mount Agri (Ararat) with an area of 10 
km. The valley glacier on the volcanic cone of 
Mount Erciyes is also well known. 
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drology, *Switzerland, Snowline, Firn, *Hydro- 
logic maps, Moraines, Ablation, Climatology, Hy- 
drologic data collections, Glaciation. 


The Swiss glacier inventory contains 1828 units 
over 1 ha in size with an average of 35 parameters 
each. It was recorded in accordance with the 
UNESCO/IAHS guidelines; however, instead of 
comparisons of firn line or ELA, the mapping of 
median glacier elevation is advocated. Experience 
with the Swiss inventory has clearly shown that 
snowline, firn line and ELA maps which are com- 
parable over large areas, can only be achieved on 
the basis of assumptions which must be tested for 
each region through investigations. This require- 
ment is beyond the scope of an inventory. The 
largest coherent ice masses occur in the highest 
chains: the Valais, the Bernese and the southern 
Grison Alps. Many smaller individual glaciers of 
various shapes and types are dispersed throughout 
the remaining parts of the area. The cumulative 
effect of the weather on a glacier is reflected by 
the altitude of the equilibrium line. The difference 
between the 1973 natural budget ELA and the 
altitude of the early September snow line is very 
small. The 1972/1973 budget year must be classed 
as a strongly negative one in terms of the accumu- 
lation area ratio (AAR). Snowline altitude for the 





Field 2—WATER CYCLE 
Group 2C—Snow, Ice, and Frost 


six major mountain groups varies by about 420 m. 
This variation is explained in terms of location and 
exposition to dominant winds and moisture supply. 
Further depth measurements using new radio 
echo-sounding equipment for temperate glaciers is 
in progress, to improve the volumetric data of the 
inventory. 
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MOUNTAIN GLACIERS IN THE MEDITERRA- 

NEAN AREA AND IN AFRICA, 

Bern Univ. (Switzerland). Geographisches Inst. 
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Few glaciers or glacierets still exist in the Mediter- 
ranean area. The snowline between the Alps and 
the mountains of North Africa and the Near East 
must be reconstructed with the help of climatic 
data. The only glaciers in Africa are on Mt. Kenya 
(covering an area of 0.8 sq km), on Kilimanjaro (5 
sq km), and in the Ruwenzori (5 sq km). The 
median glacier elevation increases from the® 
Ruwenzori (4680 m) to Mt. Kenya (4790 m) and to 
Kilimanjaro (5430 m). A retreat of the ice limits 
since the last century, or during the present one, 
can be reconstructed for the glaciers of the Medi- 
terranean area and of East Africa. The climatic 
changes of the Mediterranean area are reflected in 
the conditions found for glaciers in the transition 
zone from a seasonal to a diurnal type of climate. 
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End-of-summer glacial snowline elevation esti- 
mates have been made of several hundred glaciers 
over some 400 km of the Southern Alps from 
oblique photographs taken over the past two sea- 
sons. Aspect correction factors were applied to put 
all elevations in terms of south-facing glaciers. 
Accuracy oe, -f or - 50 m, but by 
com, g photographs of successive years very 
small changes are detectable. The results show that 
the snowline elevations follow closely the precipi- 
tation distribution and exhibit a similar steep west- 
east gradient, together with a north-south gradient 
caused by latitude. The glacial snowline remains 
slightly below the ‘glacial limit snowline’ despite 
extensive glacial recession over the past century. 
Historical data indicate that over the past half- 
century glacial snowlines have generally under- 
gone an accelerating increase in elevation which 
continued until the mid 1970’s. (Author) 
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Only 19% of Antarctica has been mapped at the 
minimal scale of 1:250,000 required by the TTS 
instructions for glacier inventories. Only half the 
coastline has been mapped at the 1:250,000 scale. 
The largest scale at which the whole ice sheet has 
been mapped is 1:2,000,000. Even at this scale, 
some errors exist that are greater than 100 km. 
Satellite imagery will be useful for the mapping of 
Antarctica only if ground control equipment can 
be installed. The cost of using air photography for 
reconnaissance mapping of the remaining areas is 
likely to remain prohibitive for the remainder of 
the twentieth century. Large amounts of data have 
been collected on ice depth in Antarctica by radio 
echo-sounding techniques. The achievement of a 
100-km spacing grid is limited only by the aircraft 
operating range and the availability of only one 
landing strip. Real advances in understanding the 
physical characteristics of the continent will only 
be achieved by successive approximations based on 
small scale 1:20,000,000 maps of ice surface eleva- 
tion, ice thickness, bedrock elevation, accumula- 
tion rate, surface temperature, flowline spacing, 
balance velocity, strain rate, surface slope, basal 
shear stress, and basal temperature. 
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The glaciers of the Dry Valleys, a cold desert, 
occur in topographically favored positions in 
coastal and elevated areas where snow accumula- 
tion exceeds sublimation and other losses. Mass 
balance measurements have been made over a 6-yr- 
period on three glaciers (Jeremy Sykes, Alberich 
and Heimdall) and measurements of debris, snow 
accumulation, ablation and other parameters have 
been made of eight other glaciers. Measured mass 
changes are extremely small and indicate that all 
the glaciers are close to equilibrium although stud- 
ies of marginal morphology and movement suggest 
that the glaciers are slowly expanding in readjust- 
ment to the post Pleistocene climatic amelioration. 
The glaciers carry very small loads of debris, 
largely as wind blown dust and sand carried in 
with drifting snow; consequently, recently con- 
structed moraines are very limited in volume. One 
exception is the Taylor Glacier which carries large 
quantities of basal till. Extremely light snowfall 
occurring throughout the Dry Valleys allows wind 
to play the dominant role in governing the location 
of accumulation areas. Redeposited snow accumu- 
lating in valley heads and against steep slo 
becomes the source of the majority of the alpine 
glaciers. Mass wasting from the glaciers is pre- 
dominantly by sublimation, and meltwater is rarely 
seen above 1500 m altitude. 
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Recent seasonal and interannual variation of snow 
and ice cover has been observed in both hemi- 


spheres from 1967. Data was obtained by U. S. 
avy and NOAA charts produced by satellite 
prey Mean extent of the snow and ice cover in 
the Northern Hemisphere and of pack ice around 
Antarctica peaked in 1972-1973. Snow was again 
extensive from late 1976 whereas pack ice in the 
Southern Hemisphere was close to the lowest. 
levels observed by satellites between 1967 and 
March 1978. Snow cover area in autumn and sea 
ice area in spring displayed the largest variance. 
The changes were due mainly to earlier establish- 
ment of snow in autumn and later disappearance 
rather than to the changes of winter and summer 
extents. eS for the 1976-1977 seasons, the fluc- 
tuations of the surface extent of the cryosphere 
during the 11-yr-study period in both hemispheres 
seem to be generally in phase. 
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The equilibrium line altitude (ELA) is defined as 
the line separating the ablation area of a glacier 
from the accumulation area. Values for ELA are 
included in most glacier inventories; however, 
there are few glaciers whose ELA has been direct- 
ly measured. ELA’s are usually highly variable 
from year to year in comparison with their secular 
variations. A statistical analysis was made of mass 
balance and ELA time series for 33 glaciers. The 
steady state ELA was estimated for each glacier 
and its approximation in terms of simple and easily 
measured orometric parameters within the context 
of a glacier inventory was tested. In most cases, 
discrepancies of only a few decameters were 
found. For the purposes of a world glacier inven- 
tory, a theory relating equilibrium line altitude to 
climatic and orographic factors is required. 
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Mass balance series in the Alps were compared for 
10 glaciers using the linear balance model of Lli- 
boutry to show similarity in the variations. The 
glaciers studied included 2 French, 4 Swiss, 3 
Austrian, and 1 Italian glacier. The data collected 
on the 10 glaciers gave four sets: 2 glaciers 
(Aletsch and Sarennes from 1949-1977; 5 glaciers 
(Aletsch, Sarennes, Limmern, Hintereisferner and 
Kesselwandferner from 1953-1975); 8 glaciers (the 
previous plus St. Sorlin, Silvretta and Gries from 
1961-1975); and 1 glacier (Careser Glacier plus the 
rae | with the Stubacher Sonnblickkees from 
1967-1975). The variations each year between the 
glaciers was attributed to the different computa- 
tions of balance used (hydrological; linear model, 
and direct measurement). Results indicated that for 
1974 a great climatic difference existed between 
the French Alps and the rest of the Alps. To 
monitor these climatic variations more field work 
using the linear model is proposed. The centered 
balance variations were very similar for the differ- 





ent series of comparison for all the other years 
studied. 
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The development of rock glaciers of glacial origin 
is dependent on the accumulation of sufficient sur- 
face detritus to protect the ice from melting over a 
long period of time. The term rock glacier has 
been widely applied to all major rock mass move- 
ment forms in alpine conditions without a true 
understanding of the flow mechanisms involved. 
Studies in the southwest Yukon Territory of 
Canada have shown that a number of mechanisms 
are involved in the formation of rock glaciers with 
a major difference between those of glacial and 
non-glacial her, 3 Glacial origin rock glaciers re- 
flect the glacial history of an area while non-glacial 
rock glaciers are not directly related to glacier 
activity and their activity periods differ from the 
glacial-origin rock glaciers. Various origins of non- 
glacial rock glaciers have been proposed including 
snow avalanche origin, talus with inherited ice, 
and those with no ice content. For inclusion in the 
glacier inventory some distinction as to the type of 
rock glacier is essential in order to distinguish 
between glacier controls and periglacial (talus) 
controls. 
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Glaciers reflect changes in climate through fluctu- 
ations in their net mass balance profiles. Early 
attempts at reconciling glacier fluctuations and net 
balance changes relied on Nye’s kinematic wave 
model. The general recession of iers since the 
Little Ice Age has been examined with a dynamic 
glacier model proposed by Budd and Jenssen. The 
experimental reconstructions of net balance pro- 
files by Kruss, Smith, and Allison which could 
account for the observed changes in several well 
documented glaciers in different climate regions 
are given. The results collectively point to a rise in 
mean temperature of less than 1 degree since the 
Little Ice Age. 
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WATER CYCLE—Field 2 


Evaporation and Transpiration—Group 2D 


The relation between the length changes of gla- 
ciers and their orientation was investigated for the 
observation network of 115 iers in the Swiss 
Alps for seven years within the period 1946/1947- 
1976/1977. The number of glaciers diverging posi- 
tively (+) and negatively (-) from the median 
value in their changes of length were counted and 
the ratio M(+/-) was tabulated for eight sectors of 
90 degrees each, each sector being designated by 
its central direction. The glaciers in the central 
direction are counted with weight 1 while those in 
the two adjacent directions are added with weight 
0.5. The maximum of M(+/-) is always in the 
northwest to northeast sectors, the minimum in the 
sectors southeast to southwest. This asymmetrical 
distribution is not due to climatic but to morpho- 
logical factors, as is reflected in the inverse distri- 
bution of the sizes of glaciers in the network over 
the sectors. (Author) 
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The ‘World Atlas of Snow and Ice Resources’ 
covers all types of glacio-nival formations: snow 
cover, sea and river ice, ground ice and icings, ice 
sheets and mountain glaciers. The atlas is subdivid- 
ed into 17 subject sections, of which the sections 
on glacier morphology and regime are the largest. 
The nature of coverage, contents, ways of depic- 
tion, and scales make it possible to unite all the 
maps of glacier morphology and regime into three 
groups. Large scale maps of separate glaciers show 
boundaries, firn line and snow cover, surface to- 
pography, transported and deposited till and hy- 
drographic network. Mid-scale maps of morpho- 
logical t of glaciers are prepared for mountain 
knots of glaciation. Small scale maps depict the 
properties of glacier systems in general. Glacier 
inventories serve as the main source for compiling 
the different scale maps. The inventory data used 
for the compilation of maps include: glacier name, 
the river flowing from the glacier, morphological 
type, general orientation, glacier length and area, 
glacier altitude, height of firn line, ablation area, 
and ice volume. 
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Traditional glacier inventory methods are both 
time consuming and costly, whether using direct 
field mapping or through interpretation of aerial 
photographs. The present study evaluates the po- 
tential for Landsat (MSS) digital information in 
analyzing the various components and characteris- 
tics of valley glaciers within a global framework as 
an alternative. Eight ice masses in four mountain 
areas of the world, Hindu Kush, St. Elias Range, 
Himalayas and Axel Heiberg Island, were exam- 
ined in some detail with both single-channel thre- 
sholding and multis; analysis of Landsat 
data. Experience with Landsat digital procedures 


indicates that the major surface features on larger 
valley glaciers can be properly identified and 
mapped. The accumulation and ablation zones can 
be differentiated well. The same pixel-radiance 
thresholds are applicable, with only minor modifi- 
cations, to glaciers in close proximity to one an- 
other, otherwise substantial modifications are nec- 
essary. (Author) 
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The U.S. Geological Survey has initiated a project 
to prepare a satellite a of glaciers with 
the cooperation of a n of U.S. and interna- 
tional organizations. The atlas will include the 
geographical distribution of glaciers as well as 
topics of glaciology and related environmental 
— using Landsat, NOAA and other satel- 
ite data. The primary objectives of the atlas are to 
serve as an inventory of available images of extant 
glaciers, to show their scientific value, and to serve 
as the basis of Landsat image maps of glacierized 
areas. Examples of Landsat images from Antarcti- 
ca, Greenland, Iceland, and Svalbard are given 
along with a brief discussion of some of the initial 
research with Landsat images in each area. 
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Field 2—WATER CYCLE 


Group 2D—Evaporation and Transpiration 


Descriptors: *Hydrologic budget, *Alpine regions, 
*Evaporation, Glaciers, Snowmelt, Planning, Cli- 
matology. 


The natural cause for the fresh water shortage at 
arctic settlements is attributed to small precipita- 
tion and relatively large evaporation on the 
ground. Most of the annual evaporation takes place 
during the short snow-free period in summer, 
when the fresh water demand is high. During this 
period the evaporation exceeds precipitation at 
most arctic coastal settlements. It was found that in 
the western of Axel Heiberg Island, N.W.T., 
the water ce On arctic tundra varies consider- 
ably with altitude, the precipitation exceeding the 
evaporation above 500 a.s.l. The specific runoff at 
altitudes between 500 and 800 m was found to be 
approximately 20 mm or 20,000 cu m discharge 
from 1 sq km drainage basin, which is sufficient to 
support a population of fifty at the current water 
consumption rate in the Canadian Arctic. As a 
second alternative the possibilty of tapping glacier 
melt water was investigated. The average specific 
runoff at altitudes between 500 and 800 m was 
found to be approximately 20 mm or 20,000 cu m 
discharge from 1 sq km drainage basin, which is 
sufficient to support a population of fifty at the 
current water consumption rate in the Canadian 
Arctic. As a second alternative the possibility of 
tapping glacier melt water was investigated. The 
average specific ablation in summer in the Queen 
Elizabeth Islands lies between 20 and 30 cm or 
300,00 cu m discharge from a glacier of 1 cu km 
surface area, which meets the annual demand for a 
or eyever of eight hundred. (Author) 
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EVALUATING THE USE OF DEPTH-FRE- 
QUENCY EQUATIONS FOR ENFORCING 
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In Illinois the procedure used to estimate 100-year 
flood boundaries and prepare maps of flood-prone 
areas is the ape and Frequency (D&F) Method. 
The purpose of this paper is to examine the varia- 
bility of the D&F Method results when compared 
with detailed flood elevation data and to suggest 
ways to improve the accuracy of the D&F 
Method. Although this report shows the potential 
for serious error in flood depth calculation using 
the D&F Method, it remains the easiest and quick- 
est tool to help planners, inspectors, and designers 
estimate flood depths where none exist. When used 
with discretion and good engineering judgement, 
the D&F Method has beneficial uses in providing a 
starting point toward arriving at a flood depth for 
a selected frequency at a given site. The most 
practical use occurs when errors in depth estimate 
will have minor consequence to those who use the 
results. In this analysis, differences between (a) 
depths predicted by the D&F Method versus those 
measured from profiles, and (b) the corresponding 
actual depth to predicted depth ratios were used to 
evaluate the D&F Method. Although the mean 
error of the D&F Method is acceptable (less than 1 
foot, or 10% error) in parts of the state, the varia- 
bility is high and unacceptable depths may result. 
Drainage area and slope show the most impact on 
flood depth at any given location. Use of rural and 
urban locations as a variable did not prove to be 
significant in predicting flood depths by the D&F 
Method. (Fazio-Omniplan) 
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Hydrologic data are presented for Area 1 of the 
Eastern Coal Province, 7,400 square miles of the 
West Branch Susquehanna and upper Juniata River 
basins in west-central Pennsylvania. One hundred 
thirteen streams were sampled four times during 
the 1979 and 1980 water years for specific conduct- 
ance, pH, acidity alkalinity, dissolved and total 
iron, dissolved and total manganese, dissolved sul- 
fate, and dissolved solids. Benthic invertebrate 
populations were determined and bottom material 
samples were analyzed for metals. Fifty-five 
streams had pH, acidity, alkalinity, total-iron, total- 
manganese, and dissolved-sulfate levels indicative 
of acid-mine drainage. Streams in the top coal- 
producing counties generally had the lowest 
median pH, and highest median specific-conduct- 
ance, dissolved-solids, total-iron, total-manganese, 
dissolved-sulfate, bed-material iron, and bed-mate- 
rial coal values in the area. These water-quality 
constituents were positively correlated with coal 
production except for pH which showed a nega- 
tive correlation. Low-flow, mean-flow, peak-flow, 
and flow-duration statistics can be computed for 
gaged streams and estimated for ungaged streams. 
Median well yields in the area range from 5 to 50 
gallons per minute, and ground water quality is 
suitable for most uses. (USGS) 
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1984. 150 p, 1 fig (map), 5 ref. 
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Statistical summaries of streamflow data at 335 
Streamgaging sites are presented in this two 
volume report to aid in appraising the hydrology 
of river basins in Oregon. Records for 31 gaging 
stations were compiled into separate periods owing 
to changes in regulation during the period of data 
collection. The periods before and after regulation 
are presented for comparison. A brief station de- 
scription is given describing the physical and oper- 
ational features for each gaging station. Following 
the station description are tables of monthly and 
annual flow statistics, flood frequency data, low- 
flow and high-flow frequency data, and flow-dura- 
tion information. (USGS) 
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STREAMFLOW AUGMENTATION AT FOS- 

TERS BROOK, LONG ISLAND, NEW YORK - A 

HYDRAULIC FEASIBILITY STUDY, 

or Survey, Syosset, NY. Water Resources 
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Geological Survey, Indianapolis, IN. Water Re- 
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Rapid melting of a snowpack containing 2 to 6 
Fon sof of water equivalent coinciding with moder- 
ate rainfall caused flooding in March 1982 across 
northern Indiana, southern Michigan, and north- 
western Ohio. Millions of dollars in property 
damage and the loss of four lives resulted from the 
flooding. Peak discharges at several gaging stations 
in each of the following river basins have recur- 
rence intervals of 50 to greater than 100 years: 
Wabash, St. Joseph, River Raisin, Maumee, and 
Kankakee. Flooding in the Wabash River basin 
was confined to major tributaries draining from the 
north. The St. Joseph River experienced flooding 
having a recurrence interval of about 50 years. 
Peak discharges having recurrence intervals of 50 
to greater than 100 years were recorded on the 
River Raisin. Flooding on most large streams in 
the Maumee River basin was the worst since 1913. 
The Kankakee River and its major tributary, 
Yellow River, recorded peak discharges having 
recurrence intervals greater than 100 years. Hy- 
drologic data have been tabulated for 83 gaging 
stations and partial-record sites. Maps are present- 
ed to emphasize the severity and untimely se- 
uence of meteorological conditions that provided 
the potential and triggered the floods. Hydro- 
graphs are shown for 32 gaging stations. (USGS) 
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HYDROLOGY AND LAND USE IN VAN 

BUREN COUNTY, MICHIGAN, 
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er] Report 84-4112, 1984. 124 p, 33 fig, 41 tab, 

25 ref. 
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Van Buren County, in southwest Michigan, is 
drained by the Paw Paw and South Branch Black 
Rivers. The maximum discharge of the Paw Paw 
River is 2,500 cubic feet per second; the minimum 
is 202. Corresponding discharges of the South 
Branch Black River are 1,680 and 20 cubic feet per - 
second. Dissolved-solids concentrations of strams 
and lakes range from 28 to 749 milligrams per liter. 
Total nitrogen concentrations as high as 15 milli- 
grams per liter occurred at two stream sites. Gla- 
cial deposits, 100 to 600 feet thick, are sources of 
groundwater supplies. Irrigation wells are capable 
of yielding 1,000 gallons per minute. Model simula- 
tions are used to predict the effects of increased 
irrigation withdrawals. Dissolved-solids concentra- 
tions of ground water range from 112 to 878 milli- 
grams per liter. Nitrate in water from 22 percent of 
the wells in the southern part of the county ex- 
ceeded 10 milligrams per liter. Areal variations in 
the chemical characteristics of ground and surface 
water are related to land use and chemical inputs 
to the hydrologic system. Nitrogen input is 72.7 
percent from fertilizer, 21.3 percent from precipita- 
tion, 4.5 percent from animal wastes, and 1.5 per- 
cent from septic tanks. (USGS) 
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A 3-hour constant-rate injection of chloride, stron- 
tium, and sodium was made into Uvas Creek, Santa 
Clara County, California, to determine solute 
transport and sorption properties of a small stream. 
Seven observation stations were selected within a 
635-m reach of the stream where water samples 
were collected before, during and after the injec- 
tion. Size-sorted stream sediments placed in the 
stream prior to the injection were sampled to de- 
termine sediment sorption properties. Dissolved 
solute concentration data are presented in both 
original and normalized forms to illustrate the dif- 
ferent transport properties of the three solutes. 
Sorbed concentrations are tabulated as a function 
of both time and grain size. Calculations of stream- 
flow a sorptive distribution coefficient are given. 


(USGS) 
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FROM CASPER, WYOMING, 

Geological Survey, Cheyenne, WY. Water Re- 
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ref. 
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Time-of-travel and dispersion measurements made 
during a dye study November 7-8, 1978, are pre- 
sented for a reach of the North Platte River from 
Casper, Wyo., to a bridge 2 miles downstream 
from below the Dave Johnston Power Plant. Rho- 
damine WT dye was injected into the river at 
Casper, and the resultant dye cloud was traced by 
sampling as it moved downstream. Samples were 
taken in three equal-flow sections of the river’s 
lateral transect at three sites, then analyzed in a 
fluorometer. The flow in the river was 940 cubic 
feet per second. The data consist of measured 
stream mileages and time, distance, and concentra- 
tion graphs of the dye cloud. The peak concentra- 
tion traveled through the reach in 24 hours, aver- 
aging 1.5 miles per hour; the leading edge took 
about 22 hours, averaging 1.7 miles per hour; and 
the trailing edge took 35 hours, averaging 1.0 mile 


per hour. Data from this study were compared ~ 


with methods for estimating time of travel for a 
range of stream discharges. (different from 940 
cubic feet a second.) (USGS) 
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Available from the National Technical Information 
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=a Report CO-81-3, 1982. 436 p, 6 fig, 4 
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Water levels, Water erg 

Water-resources data for Colorado for the 1981 
water year consist of records of stage, discharge, 
and water quality of streams; stage, contents and 
water quality of lakes and reservoirs, and water 


levels and water quality of wells and springs. This 
report (Volumes 1, 2, and 3) contains discharge 
records for about 460 gaging stations, stage and 
contents of 22 lakes and reservoirs, 4 partial-record 
low-flow stations, 30 crest-stage partial-record sta- 
tions, and 50 miscellaneous sites; water quality for 
163 gaging stations and 300 miscellaneous sites; 
and water levels for 55 observation wells. A few 
pertinent stations in bordering States also are in- 
cluded in this report. The records were collected 
and computed by the Water Resources Division of 
the U.S. Geological Survey. These data represent 
that part of the National Water Data System col- 
lected by the U.S. Geological Survey and cooper- 
pers fe and Federal agencies. (USGS) 
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A REVIEW, 

Rice Univ., Houston, TX. Dept. of Environmental 
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In April 1984 the Texas Department of Water 
Resources initiated a study of the ground-water 


WATER CYCLE—Field 2 


Groundwater—Group 2F 


conditions of the Triassic aquifer in Deaf Smith 
and Swisher Counties. The need for the study was 
prompted by the Department of Energy’s an- 
nouncement that consideration was being given to 
locating high-level nuclear waste repository sites in 
these counties and by the concern over what im- 
pacts operation of such sites might have on the 
ground-water resources. Data gathered indicated 
that a limited number of water wells are completed 
in the Triassic aquifer. A comprehensive pumping 
test was conducted in Deaf Smith County using 
two wells completed in the Triassic aquifer. Re- 
sults showed a well yield of 788 gallons per minute 
and an average transmissivity of 22,000 gallons per 
day per foot. These values should not be accepted 
as applying to the Triassic aquifer everywhere in 
the study area. Ground water in the Triassic aqui- 
fer occurs under both water-table and artesian 
conditions and water level measurements suggest 
that the potentiometric surface of the aqufier gen- 
erally dips to the east and southeast. The chemical 
uality of ground water from Triassic aquifer wells 
that are used for municipal, irrigation, and domes- 
tic and livestock pu ranges from fresh to 
slightly saline. No information was available on 
ground-water pumpage from industrial, irrigation, 
and domestic and livestock wells. However, during 
1983 approximately 1,555 acre-ft of ground-water 
was pumped from the Triassic — by the cities 
of Happy, Hereford and Tulia for municipal pur- 
poses. (Fazio-Omniplan) 
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A textbook on the use of mathematics to describe 
and solve problems in groundwater concentrates 
on finite-difference methods. Introductory material 
includes definitions, basic concepts, and derivation 
of partial differential equations of movement (e.g., 
Darcy’s law) and several boundary conditions 
(e.g., seawater intrusion). Finite differences and 
computers are used to obtain approximate solutions 
of problems. Hele-Shaw experiments are used for 
problems with a free surface. The inverse problem, 
the problem of determining aquifer parameters for 
use in solving boundary-value problems, is dis- 
cussed. Groundwater pollution topics include dif- 
fusion and dispersion, pollution sources in uniform 
flow, series expansions of the well function for 
leaky aquifers, and calculations in nonuniform 
flow. Complex variable theory is used to obtain 
exact solutions for two-dimensional, steady-flow 
problems. The Schwarz-Christoffel transformation 
maps the interior of regions bounded by straight 
lines into either an upper or lower half plane. Use 
of the Laplace transform is demonstrated in one- 
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dimensional examples, a groundwater recharge 
problem, well storage effect, and well recovery 
problems. (Cassar. PTT) 
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The hydraulic properties of rock mass and frac- 
tures, adsorptive properties of some selected trac- 
ers during transport along fractures, dispersivity 
and dilution of tracers during transport in frac- 
tures, and kinematic porosity of fractured bedrock 
were studied along existing fractures between two 
boreholes. Hydraulic tests and tracer experiments 
reveal that the studied fracture zone has a hydrau- 
lic conductivity of .002-.003 m/s, and its constitu- 
ent main transport zones have a hydraulic conduc- 
tivity of .003-.005 and .001-.002 m/s, respectively. 
Kinematic porosity is .0008-.0009, while the rough- 
ness factor is approximately 0.2. Estimations of 
fracture width give varying values depending upon 
the calculation method used. Water quantity calcu- 
lations give approximately 20 times greater width 
than transport velocity calculations. Rhodamine 
WT shows a weak retardation and sorption com- 
pared with NO3(-) and I(-), while I(-), NO3(-), and 
Cr-EDTA appear to be comparable as nonreactive 
tracers. Br(-) exhibits lower recovery than NO3(-) 
and I(-). The natural occurrence of some ions may 
cause difficulties in interpreting results where the 
same ions are used as tracers. The tracer tests with 
radial flow show that the studied fracture zone 
consists of at least two transport pathways with 
different hydraulic chracteristics. The dispersivity 
of the two transport pathways is 0.9-1.2 m. The 
dilution of the tracer in the case of instantaneous 
injection is mainly dependent upon the flow geom- 
etry and less on dispersion and dilution in the 
pump well. (Geiger-PTT) 
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Fourteen test wells drilled in the Fairview area, 
Tennessee, produce from 3 to 100 gallons per 
minute and have an average yield of 32 gallons per 
minute, measured while blowing water from the 
wells with compressed air. In comparison, the av- 
erage yield of supply wells reported by drillers is 
13 gallons per minute. ——_ capacities for three 
of the test wells ranged from 0.3 to 0.6 gallons per 
minute per foot of drawdown after 8 hours of 
pumping at 20 to 47 gallons per minute. Two test 
wells had specific capacities of 1.1 and 0.4 gallons 
per foot of drawdown after 72 hours of pumping at 
55 and 43 gallons per minute. The mineral content 
of ground water increases greatly below a gypsum 
horizon approximately 100 feet below the top of 
the Fort Payne Formation. Ground water above 
the gypsum horizon, however, meets the standards 
for Envshed drinking water. (USGS) 
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This report contains about 680 ground-water level 
measurements made in observation wells in Arkan- 
sas in the spring of 1984. In addition, the report 
contains well hydrographs relating to the alluvial 
aquifer and the Sparta Sand and Memphis Sand 
aquifers, the most important aquifers with respect 
to ground-water availability and use in Arkansas. 
(USGS) 
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A 2,026-foot test well was drilled at Hanna Park, 
City of Jacksonville, Florida, to obtain hydrogeo- 
—_ data. Drill cuttings and water samples were 
collected, and water-level measurements and litho- 
logic and geophysical logs were made. The well is 
constructed with 6-inch diameter casing from land 
surface to a depth of 1,892 feet and cement grouted 
in place. The remainder is open hole. The upper- 
most 411 feet of material penetrated by the well 
consists of sand, clayey sand, phosphatic sandy 
clay, coquina, sandy limestone, and dolostone. In 
the remainder of the hole, the material consists of 
limestone and dolostone, which comprise the Flor- 
idan aquifer in the area. (USGS) 
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The High Plains aquifer system in south-central 
South Dakota comprises dune sands, the O, 
Formation, the Arikaree Formation, and the White 
River Group. As part of the High Plains Regional 
Aquifer-Systems Analysis, a total of 29 test holes 
were drilled from 1979 to 1980 to aid in defining 
the geometry of the aquifer system. The informa- 
tion obtained from these drilling progrms is pre- 
sented. (USGS) 
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Drought, rural development, and soil erosion are 
some of the problems faced in Zimbabwe and 
other African nations. This symposium explores 
problems and solutions in the areas of groundwater 
development and soil erosion. Papers concerning 
groundwater include basic data on groundwater 
resources in the basement shield, sedimentary 
basins, and volcanic terrains; use of isotopes and 
models; and data aquisition and archiving of infor- 
mation. Although groundwater resources are ade- 
quate in many areas, many have not been devel- 
oped. Artificial recharge and conjunctive use have 
been explored. Soil erosion and sediment yield 
measurements are given for Africa as a whole and 
for specific locations. Measurement and prediction 
techniques for soil erosion are described. The as- 
sessment and control of soil erosion problems in 
agricultural lands and at mining sites are discussed. 
Studies on reservoir sedimentation show how to 
predict and extend the useful life of a reservoir by 
proper design, reservoir management, and flushing. 
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Groundwater has many advantages for water 
supply development in Africa. The principal hy- 
drogeological problems associated with ground- 
water development are (1) inhomogeneity of many 
minor aquifers, resulting in difficulty in well siting, 
(2) estimation of resources for large-scale develop- 
ment, and (3) the presence of unacceptable inor- 
ganic substances in some aquifers. Economic con- 
straints are a major factor retarding groundwater 
development in Africa. Each of the three principal 
African geohydrological areas (basement shield, 





sedimentary basins, and volcanic terrains) are char- 
acterized by different groundwater potential and 
by distinct exploration, evaluation, development, 
and management problems. In the basement shield 
two basic aquifers are developed: the weathered 
mantle (regolith) and the fractured basement rocks 
k). The regolith is less expensive to devel- 
op for small water supplies. More data is needed 
for developing larger supplies in the basement 
rocks. The sedimentary basins contain enormous 
volumes of water in storage. However, exploration 
is needed to allow effective borehole siting. Since 
some of this resource is fossil water, the extent of 
groundwater mining must be determined. Volcanic 
terrains have extremely variable aquifer occur- 
rence, potential, and chemical quality. Exploration 
costs are expected to be higher than in the other 
hydrogeological regions. Practical issues to be con- 
sidered in groundwater development are engineer- 
ing aspects, protection from pollution, and artificial 
recharge. A national archives for borehole drilling 
records can serve as a reference for exploration 
and ultimately reduce costs. 
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A direct method for quantitative groundwater 
evaluation in the tropical African regoliths is sug. 
= It requires reliable information on the fol- 
lowing hydrogeologi parameters: the spatial 
pattern or mode of occurrence of the zone of 
saturation, the mean thickness of the zone of satu- 
ration, the porosity and specific yield of the satu- 
rated material, and the size or areal extent of the 
area under investigation. The method is illustrated 
in applications to three areas in Nigeria. Calcula- 
tions show that in these areas iddle Osun 
Valley, Upper Oba Basin, and Ilorin southeast) 50- 
60% ook the poe eg to id canon le pe use, 
providing a ial, hi ield supply. Advan- 
ove of the aueek waanad tear eaiecs webem 
are as follows: (1) it uses data on essential hydro- 
geological parameters of the regoliths and offers 
opportunity of explaining the nature of groundwat- 
er storage in a given regolith, (2) groundwater 
resources in deep basins of decomposition can be 
readily included in the quantity of total and drain- 
able groundwater storage, (3) the data required by 
the method can be statistically analyzed to provide 
further information, (4) the method can be applied 
at any time of the year and is not restricted to 
drainage basins, (5) information derived from the 
method can contribute to high success rates for 
wells, and (6) it helps to prevent overabstraction. 
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Hydrogeological studies for vi water supply 
from basement rocks in prim vba nl dav 
that groundwater occurrence is restricted to linear 
structural features associated with faulting and in- 
trusion. The fractured aquifer which develops in 


*Water 
ells, *Aquifers, 
, Hydrology, Botswana, 
logic fractures, Channel 


iptors: *Groundwater Elorat *Water re- 
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this situation is characteristicaly channel-shaped of 
large length and narrow width and is best regarded 
as a vertical feature rather than a horizontal one. 
The most promising location for borehole sites has 
proved to be at the major intersections of the 
separate channels. Standard exploration techniques 
can be used to identify these channel aquifers and a 
combination of magnetometer and resistivity meth- 
ods proved useful to locate successful sites. Par- 
ticular oor faced by the hydrogeologist 
working with these aquifers lie in locating suitable 
— ——— possible recharge ow te 
ing the aquifer response to pumping. (Author’ 
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The infiltration characteristics of three soil hori- 
zons at the National Sugar Research Station, 
Kenya, were measured by use of concentric 1.5-m 
and 2.4-m squares constructed of galvanized iron 
sheets, placed at depths of 30 cm. The constants of 
the Horton, Philip and Kostiakov equations were 
determined by the method of least squares. The 
rainfall and pan evaporation data were analyzed to 
determine periods of excess rainfall, and the rela- 
tion between rainfall intensity and duration. Soil 
moisture data indicated the depth of water needed 
to fill the void spaces and initiate groundwater 
recharge. The groundwater recharge was estimat- 
ed by application of Horton’s equation for periods 
when rainstorms exceeding 10 mm fell on two or 
more consecutive days during April-June; in 1983 
it was estimated to be about 55 mm. (Author) 
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A groundwater monitoring network was estab- 
lished in Ghana, using a sample of production 
boreholes instead of the usual observation wells, 
drilled at extra cost. Fifty-three boreholes were 
selected to form the network, about 2% of the 
number of production boreholes. Aquifers in this 
region » ghar se tear og and, iow a 
ties. Being rogeneous, aquifers have vari- 
able hydraulic characteristics over short distances 
and little interbasin exchange. It was shown that 
the groundwater regime in this crystalline rock 
readin: ly under the influence of the rain- 
fall regime. Although about 2500 wells were in- 
stalled, most fitted with hand pumps, they had no 

tt adverse effect on groundwater levels. 

is was a result of the small withdrawals. 
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Prolonged weathering of crystalline Basement 
Complex rocks in Central Africa has produced a 
layer of unconsolidated material which forms an 
extensive but relatively thin aquifer of low perme- 
ability. This is an important source of rural water 
supplies in Malawi. Potential yields are low, but 
the 0.25-0.5 liter second required for hand 
pumps can be widely obtained where the saturated 
thickness is more than 10 m. Although the aquifer 
is fairly extensive, on a local scale, differences in 
bedrock mineralogy and structure uce signifi- 
cant variations in its physical and chemical charac- 
teristics. The distribution of permeability within 
the aquifer and its relationship to the fluctuating 
water table are important in determining the 
drought reliability of the aquifer. Occurrences of 
poor quality groundwater affect the acceptability 
of the water ay and the costs of rural water 
supply projects. re are difficulties in estimating 
recharge to the weathered basement aquifer, but 
even at complete water supply coverage for the 
rural population the abstraction is only a small 
proportion of the annual recharge. (Author) 
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The riverine ara of the Niger Delta, Nigeria’s 
major oil producing area, is a broad belt of saline/ 
brackish mangrove swamps riddled by meandering 
tidal creeks. Provision of potable water in this area 
has been a major problem, despite the heavy 
annual rainfall of over 3000 mm. The development 
of groundwater resources is the only alternative to 
the present inadequate system, which relies on 
collected rainwater. Fresh water in the area occurs 
in shallow unconfined aquifers in beach ridges and 
tidal point bars along creeks and/or in deep con- 
fined aquifers. Most boreholes drilled to date have 
encountered brackish water due to inadequate hy- 
drogeological feasibility studies. A study of elec-- 
tric logs from oil wells is shown to be a feasible 
exploration tool for deep aquifers. This is men 
mented by geoelectrical surveys for shallow 
aquifers in the areas not logged by oil companies. 
(Author) 
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Groundwater resources were investigated in a 300- 
sq mile area west of Nairobi, Kenya. The present 
public water supply consists of 8 boreholes and a 
piped gravity system. In addition, there are pri- 





Field 2—WATER CYCLE 
Group 2F—Groundwater 


vately owned boreholes. The district is an almost 
closed basin with internal drainage. Volcanic for- 
mations form nearly the whole area. The volcanic 
rocks do not transmit water. The weathered fault 
and fractured zones are the main water transmit- 
ters. Sedimentary horizons between impervious 
layers provide cross connections. Four groundwat- 
er zones exist: eastern boundary (many perennial 
springs feeding small streams); highlands (high 
transmissivity, along faults, groundwater at depths 
of 50-100 m); western grazing area (very low trans- 
missivity, undwater at depths of 150-200 m); 
and Rift Valley floor (groundwater at depths ex- 
ceeding 320 m). Groundwater recharge (100 mm 
for the eastern part and 60 mm for the western 
) was estimated from a surface water balance 

on simplified assumptions for the actual eva- 
potranspiration. A steady-state numerical-differ- 
ence flownet analysis was used to calculate the 

‘oundwater balance. 
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Isotopes were used to study geohydrology in 
Upper Volta, where limited observation wells are 
available. In general, little evaporation occurs 
prior to infiltration. Recharge takes place only 
during heavy showers. In areas with a thick weath- 
ered zone no recent recharge was observed. 
Carbon-14 determination in these wells gave a 
water age of 2000-3000 years. However, such de- 
terminations are not as dependable where calcium 
carbonate solution and silicate weathering are 
common. Application of the isotope methods to 
specific cases showed that at Bousse, groundwater 
extraction is essentially a mining operation. At 
Djibo, located near a lake, direct recharge occurs 
close to the lake and diminishes further from the 


lake. 
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Stable and radioactive isotopes were used to study 
groundwater hydrology in the Sudan. A ground- 
water sample from a well near the White Nile and 
from the river itself had a similar isotopic composi- 
tion, indicating recent recharge. Another sample 
taken at a considerable distance from the Blue Nile 
had very low isotopic values, indicating a ground- 
water age of 15,000 years. 
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Increasing use of isotope hydrological studies in 
southern Africa is a result of growing expertise. At 
Serowe, the largest traditional village in Botswana, 
isotope studies revealed that recharge was more 
re and more recent than previously assumed. 
ritium analyses at a few boreholes showed that 
the water in certain areas was under immediate 
threat of bacterial and chemical pollution. Iron 
mines at Sishen were flooded during exceptionally 
heavy rains, necessitating increased dewatering ac- 
tivity. A major dyke divides the mine into north- 
ern and southern sections. Isotope studies showed 
that water from the north mine was several thou- 
sand years old; that in the south mine was derived 
from the recent floods. Seepage water from a 
diamond mine, being used for a domestic supply, 
suddenly showed pH levels of 9-10. Although 
sodium hexametaphosphate descaling agent was 
first blamed forthe pH rise, isotope studies showed 
that the high pH was actually the result of contact 
with freshly fractured kimberlite. Isotopes were 
also used to investigate the hydrology of the Kala- 
hari, particularly the association of groundwater 
with surface water and the implications of local 
recharge. 
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IGROSS (International Groundwater Systems 
Simulation) is an industrial system of digital pro- 
grams specially designed for multi-aquifer ground- 
water systems simulation, and is based on the 
quasi-three-dimensional finite element approach. 
The system of computer programs is moda , and 
the different programs are linked by means of 
auxiliary data files. The model of the western 
Libya regional groundwater system is presented as 
a relevant application of IGROSS. The aquifer 
system concerned extends over 800,000 sq km and 
is composed of four aquifers hydraulically inter- 
connected both along aquifer branchings and 
through interbedded aquitards. The model has 
been calibrated in a steady and an unsteady state; 
subsequently 10 simulations have been run until the 
ad 2030. (Author) 
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Numerical modeling can find widespread applica- 
tion in Africa. For most projects in rural areas, it is 
sufficient to use a two-dimensional, single aquifer 
model without considering unsaturated zone inter- 
action and groundwater density difference. First 


attempts to model a given area should use no more 
than 50 elements in the network. Square and rec- 
tangular elements are easiest to handle, but triangu- 
lar and polygonal elements often are more suitable 
for a network of wells. Groundwater modeling 
should be an integral part of the entire water 
resources development project. 
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Spatial and temporal variations in the hydrogeo- 
chemical characteristics of groundwater are of in- 
terest both in terms of the evolution of water 
quality and because they are indicative of a —_ 
of processes that occur in the hydrologic cycle. 
These interacting processes include the hydrogeo- 
chemical evolution during infiltration of rainfall 
through the unsaturated zone, solute concentration 
by evapotranspiration and eventual recharge to 
groundwater. In the saturated zone hydrogeoche- 
mical variability may be attenuated or persist, de- 
pending on the flow characteristics and geochemi- 
cal processes that occur in the saturated medium. 
A case study involving three experimental basins in 
the southwest of Western Australia is used in an 
attempt to identify the principal hydrogeochemical 
and hydrologic processes which interact to 
produce spatial variability in groundwater ionic 
composition on a basin scale. It is found that 
temporal variability in hydrogeochemistry of un- 
jumped bores is minor over a period of ten years. 
e principal hydrogeochemical processes leading 
to spatial variability in groundwater were found to 
be cation exchange and chemical weathering of 
primary silicates in the unsaturated zone. It was 
also necessary to consider both the gaseous atmos- 
phere and mineralogy of the unsaturated zone, the 
water flux through the unsaturated zone and the 
rate of recharge to groundwater. Interpretations 
were assisted by a similar and relatively uniform 
mineralogy in the basins studied. (Author) 
W86-03757 


COMPARATIVE STUDY OF SEQUENTIAL 
REDOX PROCESSES IN THREE BRITISH 
AQUIFERS, 

British Geological Survey, Wallingford (England). 
W. M. Edmunds, D. L. Miles, and J. M. Cook. 

IN: Hydrochemical Balances of Freshwater Sys- 





tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 55-70, 6 fig, 2 tab, 28 ref. 


Descriptors: *Oxidation-reduction _ potential, 
*Oxygen depletion, *Oxygen transfer, *Ground- 
water, *Aquifers, *Aerobic conditions, *Anaerobic 
conditions, *Rocks, Oxygen, Nitrates, Denitrifica- 
tion, Methane, Hydrogen, Oxidation, Limestone, 
Sandstones, Sulfides, Sulfates. 


The transition from aerobic to anaerobic condi- 
tions in water and rock has been followed in three 
major British aquifers - the Chalk, Lincolnshire 
Limestone and Sherwood Sandstone. Oxygen is 
maintained at levels of 6-10 mg/1 in the aerobic 
aquifer sections but is removed abruptly at redox 
boundaries (redox potential +250 to + 100 mV); in 
the sandstones, oxygen persists for many thousands 
of years. Nitrate is also stable in the presence of 
oxygen, but rapid denitrification occurs at the 
redox boundary. In the reducing section a zone 
(+100 to 0 mV) appears to be controlled by 
Fe(2+). Sulfide, together with Fe(2+), probably 
affects the redox potential below 0 mV although it 
is never a major component and SO4(2-) dissolu- 
tion is quantitatively more important. Methane and 
— ag influence the redox potential below -200 

e sequences observed are in line with theo- 
pi predictions and measured redox potential, 
even as a mixed potential, can be useful in monitor- 
- eee changes in aquifers. (Author) 
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The quality evolution of fresh groundwater young- 
er than 30 yr is presented as observed in a piezome- 
ter nest equipped with miniscreens. Age was deter- 
mined using H3, O18, and Cl. The aquifer is com- 
posed of sands on 3 of reducing, finer-grained 
deposits. Cl, SO4, NO3, F, Na, K, Mg and possibly 
Cu and Zn are almost exclusively derived from 
(high) atmospherical inputs. Adsorption of SO2, 
NOx and HF contributes also to this input. Atmos- 
pherically deposited Pb and V are ost com- 
pletely retained in the unsaturated zone, Zn and 
Cd to a lower degree. Cu and F are partially 
immobilized within 2 m below the water table. 
Dissolution of shell fragments is important. Redox 
reactions involve O02, NO3, SO4, HCO3, Fe, Mn, 
PO4, NH4, U and possibly Zn and V. Biogenic 
opal is dissolved slowly in the fine- depos- 
its. Cation exchange processes involve Na and Ca 
mainly, throughout the profile. Strong seasonal Cl- 
fluctuations are discernable to a depth of 3 m 
below the water table. Fluctuations in Na, K and 
Mg, which in bulk precipitation are strongly corre- 
lated with Cl, are dampened considerably due to 
cation exchange for Ca. (Author) 
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1984. p 99-106, 5 fig, 4 ref. 


Descriptors: *Geochemistry, *Geohydrology, 
*Surface-groundwater relations, *Evapotranspira- 
tion, *Carbon dioxide, *Groundwater, *Chemical 
properties, *Oxygen, Flow pattern, Groundwater 


movement, Chemical reactions, Calcite, Calcium, 
Calcium carbonate, Root zone, Minerals, Organic 
matter, Nutrients, Hardpan soils. 


A groundwater discharge area is a site where 
groundwater enters the root zone from below. 
These sites are usually found along natural drain- 
age channels. The flow pattern, and consequently, 
the ion of the discharging groundwater 
is, for the most part, a function of the geometry of 
“ coer of the drainage area. Processes due 
ging partial pressures of oxygen gas in 
piers. are the release of ferrous Fe into soils 
and the formation of Fe hardpans. Processes due to 
changing partial pressures o CO? in groundwater 
are precipitation of CaCO3 and a decrease in the 
saturation with respect to calcite. A major factor 
influencing the chemical composition of dis- 
charged groundwater is evapotranspiration which 
increases the concentration of dissolved compo- 
— generally favors the accumulation of soil 
ic matter, and leads to the precipitation of 
alcite and formation of hardpans under sem-arid 
conditions. Under humid conditions, the accumula- 
tion of soil organic matter in groundwater dis- 
charge areas may lead to peat formation and soil 
rich in plant nutrients. In arid areas, evapotranspir- 
ation of discharged groundwater may lead to a 
sequence of salts precipitated along the flow pat- 


tern. 
W86-03762 


RESPIRATORY GAS CONTENT (02 AND CO2) 
AND IONIC COMPOSITION OF RIVER 
WATER IN THE PLAIN OF ALSACE (EAST- 
ERN FRANCE), 

Centre National de la Recherche Scientifique, 
Strasbourg (France). Lab. de Physiologie Respira- 
toire. 

J-C. Massabuau, and B. Fritz. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 107-115, 4 fig, 2 tab, 9 ref. 


Descriptors: *Aquifers, *Carbon dioxide, 
*Oxygen, *Dissolved oxy! en, *Seasonal variation, 
*Diurnal distribution, *Ions, *Alluvial plains, 
Water table, Sodium chloride, Trout, Aeration, 
Groundwater, Alluvial rivers, Springs. 


An important water table in the alluvial plain of 
the River Rhine interacts with all the surface 
waters. Measurements were taken of the annual 
and daily variations of respiratory content and 
ionic composition in rivers fed by this water table. 
Results showed that the hydrochemical balance 
which is steady at the springs varies as a function 
of distance from the emergences, with season of 
the year, the confluence with other water courses 
and with disturbance of the water table. The respi- 
ratory gas content is affected by the poorly aerated 
groundwater supply, and the equilibration with air, 
the climatic conditions and the effect of biota 
whose relative importance increases as a function 
of distance from the springs. The ionic composi- 
tion, typical of water coming from a sandy, argilla- 
ceous aquifer under calcareous soil is influenced by 
NaCl waste from salt mines, which appears to have 
reacted in the aquifer by an exchange of Na(+) 
=— Ca(++), followed by calcite deposition. 
it were also noted in the poorly aerated waters 
that were low in dissolved oxygen but were other- 
wise of good quality. The presence of the trout 
was attributed to an abundance of food in the form 
of freshwater shrimp. 
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CHANGES IN aap oe CHEMICAL 
IN DRAINED PEAT BOGS IN 
ENVIRONMENTAL 


IN: Hydrochemical Balances of Freshwater Sys- 


tems: Proceedings of the U) S 
tember 1984. IAHS-AIS! 
1984. p 117-124, 1 fig, 7 ref. 


ymposium, Sep- 
Publication No 150, 


Descriptors: *Chemical properties, *Groundwater, 
*Peat bogs, *Environmental protection, *Bogs, 


WATER CYCLE—Field 2 
Groundwater—Group 2F 


*Swamps, *Geohydrology, *Drainage, Ground- 
water mining, Oxidation-reduction potential, Iron, 
Organic matter, Oxidation, Trace elements, Chemi- 
cal reactions, Geochemistry. 


The main factors and processes governing ground- 
water chemical composition in swampy land are 
exemplified by a study of Byelorussian Polessie 
areas. Some trends in the change of the chemical 
composition of groundwaters under the influence 
of reclamation are described. It is shown that the 
oxidation-reduction conditions in groundwaters are 
changed during the post-reclamation period, which 
results in an alteration of migration conditions for 
elements with variable valency (Fe, Mn, §S, etc.). 
The phenomenon of a rapid increase in Fe concen- 
tration in groundwaters during the first few years 
after reclamation is described. Soluble organic sub- 
stances, Mn, P and some other microelements are 
intensively removed from the limits of the drained 
zone. This results in an impairment of surface- 
water quality. In the future, the reclamation by 
drainage will arrest peatforming processes and 
active generation of soluble organic substances in 
the areas concerned. Reclamation will promote 
oxidation conditions in groundwaters and decrease 
the concentration of a number of microelements. 
(Author) 

W86-03764 


HYDROCHEMISTRY OF SPRINGS FROM DO- 
LOMITE REEFS IN THE SOUTHERN 

OF NORTHERN ITALY, 

Vrije Univ., Amsterdam (Netherlands). 

For primary bibliographic entry see Field 2K. 
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TEMPORAL CHANGES IN GROUND WATER 
QUALITY IN THE PHREATIC ZONE UTTAR 
PRADESH (INDIA) AND THEIR IMPACT ON 
SAMPLING SCHEDULE, 

Central Chemical Lab., Lucknow (India). 

B. K. Handa. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 167-177, 6 fig, 3 tab, 5 ref. 


Descriptors: *Chemical properties, *Water analy- 
sis, Water quality, *Hydrologic data collections, 
*Statistical analysis, *Water sampling, *Temporal 
distribution, Dug wells, *Groundwater, Water 
sampling, Sampling, Data collections, On-site data 
collections, Statistical methods, Data interpreta- 
tion, Variability. 


Examination of the chemical data obtained by re- 
peated analysis of dug well water samples from the 
phreatic zone in the Ganga alluvium of the Ballia 
district has shown that preparation of water quality 
maps based on single water sample analysis, col- 
lected year after year in any specific month is 
likely to lead to biased results. In order to devise a 
more reasonable sampling schedule, statistical 
methods were used on data obtained from the dug 
well water of Shahpur Bahmanauli. Random and 
more frequent sampling was recommended to 
assess the groundwater quality and determine the 
magnitude of changes in the concentrations of vari- 
ous water quality parameters. To achieve reliable 
data, a minimum of 2-4 samples/yr distributed ran- 
domly in time is suggested. Where resources 
present a severe constraint, reliable data may still 
be obtained by reducing the number of sampling 
points. 
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EVALUATION OF THE INTENSITY OF SOME 
RECENT EXOGENIC GEOLOGICAL PROC- 
ESSES IN THE U.S.S.R. BY THE HYDROGEO- 
CHEMICAL BALANCES METHOD, 

Akademiya Nauk SSSR, Moscow. Geologicheskii 
Inst. 

For primary bibliographic entry see Field 2K. 
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Field 2—WATER CYCLE 
Group 2F—Groundwater 


HYDROCHEMICAL BUDGETING IN —s 
OF GROUND-WATER RENEWABILITY 

AREAS OF GLACIAL FORMATION SYSTEMS, 
Polish Academy of Sciences, Warsaw. Geological 


J. Mii and J. Pachla. 

IN: H Balances of Freshwater Sys- 
tems: of the U; Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 331-341, 4 fig, 1 tab, 8 ref. 


a *Geohydrology, Hydrologic models, 
vapotranspiration, *Hy mi s, 
Stntfiration, *Groundwater potenti *Water 
chemistry, emg on egy relations, *Triti- 

um, Geochemistry, Models, Groundwater move- 
om, Geophysics, Geomorphology. 


Studies of the renewability of the potential ground- 
water supply of the Quaternary system show that 
the structure of the system may be viewed as a 
multicompartment model with rapid infiltration as 
a source of groundwater recharge and evapotran- 
= as a considerable source of groundwater 
harge. Hydrogeochemical studies are incorpo- 
rated to support or reject models based on ground- 
water dynamics. The mechanism of groundwater 
recharge and the Seay eek ogee ne ape 
effect determine the water balance of the basin as 
reflected in the composition of basic ions. The 
regional importance of Lake Hancza was down- 
graded, and its position within the surface/ground- 
water system suggests that some lakes may serve as 
natural gauging stations for regional analyses for 
recharge evaluation and corresponding environ- 
mentally smoothed tritium concentrations. Tritium 
identification of hydrogeological structures and 
base-flow balance suggests that the shallow 
groundwater system contributes almost exclusively 
to water circulation in the basins. 
W86-03783 


ACCUMULATION AND TRANSPORT OF 
WATER AND SOLUTES IN THE SATURATED 
AND UNSATURATED ZONES, 

Institute for Soil Fertility, Groningen (Nether- 
lands). 

P. A. C. Raats. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: ings of the Uppsala Symposium, Sep- 
tember 1984. TAHS-AIS Publication No 150, 
1984. p 343-357, 7 fig, 1 tab, 1 append, 27 ref. 


Descriptors: *Runoff, *Water quality, *Mathemati- 
cal models, *Saturated zone, *Unsaturated zone, 
*Solute transport, *Water supply, *Surface- 
groundwater relations, Soil water, thematical 
studies, Temporal distribution, Subsoil drainage, 
Flow pattern. 


Some aspects of the linear, time-invariant theory, 
causal systems (LS) of solute and water transport 
are reviewed and some of the simpler i implications 
of nonlinearity and time-variance are 

The physical-mathematical model is based on equa- 
tions which may be used to determine the pattern 
of streamlines and the velocity field for any geom- 
etry and boundary conditions. In general, for con- 
vective transport of solutes by steady flow of 
water in the saturated zone, the travel time density 
distribution can be evaluated on the basis of the 
flow pattern. In locations with homogeneous sub- 
soils and deep water tables in the unsaturated zone, 
a surplus of ae and/or irrigation above 
evaporative will induce a vertical, purely 
gravitational iy of water. Examples of the 
model’s application to studies of various aspects of 
water quantity and quality involvin erent 
transfer functions are given. The implifications of 
nonlinearity and the propagation of waves and 
fronts are discussed. 

W86-03784 


SALINE GROUNDWATER DISCHARGES 
FROM CRYSTALLINE ROCKS NEAR THUN- 
DER BAY, ONTARIO, CANADA, 

Waterloo Univ. (Ontario). t. of Earth Sciences. 
S. K. Frape, P. “Aner and A. J. Blackmer. 

IN: Hydrochemical Balances of ane Sys- 
tems: gs of the Uppsala um, Sep- 
tember 1984. TAHS-AIS PP ubletioe No 150, 


1984. p 369-379, 7 fig, 2 tab, 9 ref. 


Descriptors: *Groundwater, *Salinity, *Geochem- 

pr Pag ogy , *Saline water, *Salts, *Geo- 

R ~ ae Calcium, lorine, Sodium, Piezometers, 
ogy. 


Bedrock groundwater discharges have been identi- 
fied in Northern Ontario in an area encom; 
Lake Nipigon, Sibley Peninsula, and St. Ignace 
Island. iled studies including piezometric and 
seismographic tests and a geophysical survey and 
soil profile logging were carried out at a Lake 
Nipigon site where saline seeps discharge Na-Ca- 
Cl water containing at least 9000 mg/liter total 
dissolved solids from granitic rocks. The discharge 
ts are overlain by glacio-lacustrine oe 
discharges are < af ee ae consoftdated 
local freshwater occurs within 
sediments. The dispersion of the saline water in the 
deposits leads to the formation of moose licks 
which are characterized by thi od pee pe of soup 
Na-rich clay sediments. Chemical and isotope me 
ry “? a bedrock origin for the salt. 


— AND GROUNDWATER MIXING 
AND ENTIFICATION OF LOCAL RE- 
CHARGE DISCHARGE ZONES FROM SEA- 
SONAL FLUCTUATIONS OF ee IN 


. Sax 
IN: | H eeteied San of han se. 
ty) psala posium, 
pew 1984. TAHS-AIS Publication No 150, 
1984. p 419-428, 9 fig, 1 tab, 4 ref. 


Descriptors: *Groundwater recharge, *Seasonal 
variation, *Oxygen isoto *Surface-groundwat- 
er ae an *Geologs ractures, *Fissure water, 
Bees, Ponape ixing,  ceeenieaer wd 
ment, Surface water, Groundwater, Rocks, R: 

active tracers, Tracers, Boreholes. 


Seasonal variations of Oxygen 18 (O18) in ground- 
water in relation to O18 variations in precipitation 
have been studied in a fissured hardrock area over 
a period of 2 yr. O18 content of groundwater has 
been determined at chosen depths in several bore- 
holes penetrating to 100 m depth in the bedrock. It 
has been observed that the O18 content of the 
gy sige exhibited seasonal oscillations, i.e. 
ow delta values F ee after the snowmelt and high 
delta values in November-December every year. 
The fluctuations in O18 were maximum at shallow 
depths but decreased with in: depth, with- 
out any phase-lag. It seems that surface water 
inputs percolate quickly through the fissures -_ 
mix with the undwater. From the iso 
depth profiles of the boreholes, it has been possi ~ 
to identify local recharge and discharge zones. 
Electrical conductivity measurements of the the 
undwater also corroborate the results obtained 
y O18-tracing. Temperature profiles of the bore- 
holes indicate that longitudinal convective mixing 
within the boreholes is negligible. The method for 
routine sampling of groundwater employing a 
water sampler has been verified by electrical and 
a nea eckere from isolated borehole-sections 
It is concluded that O18 is a useful 
cnvocombenal tracer of water for studying surface 
and groundwater interactions in fissured rocks. 
Author 
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2G. Water In Soils 


AERATION/CIRCULATION 
OF ALGAL PRODUCTION, 
Tetra Tech, Inc., Bellevue, WA. 
IN Proceedings of Workshop on Algal Manage 
: gs of Wor p on 

ment and Control, March 9-12, 1880, “Pestle 
Grove, CA. Technical Report E-81-7, oe Raped 
Final Report. Army Engineer Waterwa: 

— - wae Vicksburg. MS. p 57-97, 3 ig, 3 tab tab, 

Te 


FOR CONTROL 


Descriptors: *Aeration, *Water circulation, *Lake 
restoration, *Algal control, *Water quality man- 


14 


agement, Oxidation, Destratification, Fish manage- 
ment, Nutrients, Eutrophication, Trophic level, 
Macroinvertebrates, Fisheries, Nuisance algae, 
Algae. 


Artificial circulation or aeration is often used to 
manage problems caused by eutrophication in 
lakes. Air release devices must not be placed too 
far above the lake bottom or too close to the water 
surface. If the aeration device is undersized, it may 
provide insufficient oxygen. Both artificial circula- 
tion and hypolimnetic aeration can provide ade- 
quate aeration, although circulation does so more 
rapidly. Artificial circulation generally reduces the 
temperature of the surface water and lowers evap- 
oration rates. The abundance of blue-green al; 
decreases as vertical profiles are disrupted. 
increases of mixed depth and led silt will 
probably induce light limitation of peak algal bio- 
mass. Aeration/circulation may produce changes 
in benthic organisms without corresponding shifts 
in planktonic biomass and production. Aeration/ 
circulation prevents winter and summer fish kills 
by alleviating anoxic conditions. It creates habitats 
for — =o and — wig 4 
supply. Aside from raisi e si ilt 
vcs, artificial seendadin toe no inden adverse 
impacts on water quality. Macrophyte populations 
may increase if aeration improves water transpar- 
ency. Aeration/circulation may raise N con- 
centrations to levels capable of — = seer 
disease in fish. A surface pum 

aerator should be used in very ng ody go 


of lake systems to treatment should 
be be exammed. (Geiger PET) 
3487 


ESTIMATING GROUNDWATER RECHARGE 
BASED ON INFILTRATION CHARACTERIS- 
TICS OF LAYERED SOIL, 

National Sugar Research Station, Kisumu (Kenya). 
For primary bibliographic entry see Field 2F. 
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COMPARISON OF SOIL MOISTURE CHAR- 
ACTERISTICS PREDICTED BY THE ARYA- 
PARIS MODEL WITH LABORATORY-MEAS- 
URED DATA, 

Lockheed emg | and Management Services 
Co., Inc., Houston, 

L. M. Arya, J. C. Richter, and S. A. Davidson. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as N82-32792, 
Price codes: A17 in paper copy, A0l ge ge 
SM-L2-04247, JSC-17820, March 1982. 393 p, 2 
fig, 4 tab, 2 ref, 2 append. 


ae ton *Model studies, *Soil water, Soil hori- 
Computer models, *Computer programs, 
*Fortran, *Pore pressure, *Soil compaction, 
Models, Prediction, Comparison studies, = 
types, New Jersey, Particle size, Soil density, Soil 
porosity. 


Soil moisture characteristics i by the 
Arya-Paris model were com with the labora- 
tory-measured data for 181 New Jersey soil hori- 
zons. The Arya-Paris model predicts moisture 
characteristics of a soil from its particle-size distri- 
bution <*> bulk density in the natural state of 
— prediction is essentially a translation 
of the particle-size distribution curve into a mois- 
ture characteristic curve. For a number of soil 
a eee 
Rennes ten ie Se eee oe 8 
large numberof oer ol horizon the pred predicted 
measured moisture characteristic curves are 
y similar in shape. Since the model pre- 
Panne and the 
water content, a computed pair has uncertain- 
ties in both quantities. The measured data, howev- 
er, consists of water content values for preset soil 
water pressures and thereby exhibits uncertainty in 
one dimension only. An example of the computa- 
tional procedure of the Arya-Paris model and a 
So nah ania aati oe 
also incl i 
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CARBON DIOXIDE IN THE SOIL ATMOS- 
PHERE: 


Amsterdam Univ. (Netherlands). Lab. for Physical 
Lg hy and Soil Science. 
juten, F, M. de Vre, J. M. Verstraten, and J. 


i H. = 

drochemicel — of Loo ot mad Hod 
ane! of the Uppsala Symposium, 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 23-30, 2 fig, 3 tab, 22 ref. 


Descriptors: *Model studies, *Carbon dioxide, 
*Mathematical models, *Temporal distribution, 
*Numerical analysis, *Respiration, *Soil environ- 
ment, *Soil gases, Models, Cycling nutrients, 

Mathematical studies, Microorganisms, Soil water, 
Soil temperature, Computer models, Biochemistry, 
Root zone. 


A one-dimensional numerical simulation model in 
FORTRAN was made to study the vertical distri- 
bution and temporal variation of partial CO2-pres- 
sure in the soil atmosphere. These pressures are a 
result of carbon dioxide production by microorga- 
nisms and plant roots on one hand and diffusion 
into the air on the other. The daily input data are 
soil water contents and CO2 production rates. The 
model was developed as a part of a research pro- 
on — cycling in a forested glacial til 
lay) eco-system. Attention is focussed on 
the decalcification and acidification of boulder 
clay. In the present research, the model is used in 
its reversed form to determine CO2 production 
rates throughout the water unsaturated soil from 
fortnightly field measurements of soil partial CO2- 
mare The topsoil flux serves as a control. 
entative results of 6 months of measurement 
(June-December 1983) show distinct fluctuations 
during the growing season. However, to quantify 
the sensitivity of microbial and plant root produc- 
tion on soil temperature, moisture conditions and 
additional food supply, more measurements of 
CO2-pressures, soil respiration and microbial pro- 
duction are first needed. (Author) 
W86-03755 


2H. Lakes 


CHEMICAL AND PHYSICAL PROPERTIES 
OF CONNECTICUT LAKES, 

Connecticut Agricultural Experiment Station, 
New Haven. 

C. R. Frink, and W. A. Norvell. 

Bulletin 817, April 1984. 9 p, 8 fig, 3 tab, 42 ref, 4 
append. 


Descriptors: *Connecticut, *Lakes, *Eutrophic 
lakes, *Phosphorus, *Chlorophyll-a, *Algae, Lake 
classification, Lake morphology, Physical proper- 
ties, Water properties, Water analysis, ity, 
Nutrients, Aquatic plants, Aquatic productivity, 
Limnology. 


ot m8 a ie egren lakes were eee 
rr -80, probing their sediments, sampling 
weeds and algae, and analyzing their waters for 
plant nutrients and other chemicals. This report 
summarizes these analyses and interprets the re- 
sults in terms of nutrient status and the consequent 
growth of bmg and algae Sa * chemical 
analyses of 35 lakes are available for 1937-39, 
makiag it possible to examine changes that may 
a in the environment. 
P 
i lee ar coos 
lakes to six nen cate; 
in in tatoos chlorophyll-a 
clustered according to six characteristics: spring P, 
pa Sa summer P, summer N, summer chloro- 
-a, and summer Secchi depth. The data show 
that Pp eps is the element controlling the 
growth of algae and that a is seldom limit- 
ing. Transparency is determined by algal growth 
on can be predicted by measurements of chloro- 
phyll-a and Coles. A com: with prior data 
an increase in total 
transparency has decreased. Prediction of ee. 
phorus concentrations using a model developed 
earlier for 35 lakes was similar to observed concen- 


trations. Most of the lakes are fairly dilute bicar- 
bonate waters, which has not changed much from 
the 1937-39 findings. These data should help devel- 
op strategies to control nutrient enrichment, and 
thus make the lakes more pleasant for all to use. 
(Atkins-Omniplan) 
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CURRENTS IN SAN PABLO BAY, 
California Univ., Berkeley. 

For primary bibliographic entry see Field 2L. 
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LARGE-SCALE pote gated Rage ged 
TEST OF USE OF THE WHITE AMUR FO) 
CONTROL OF PROBLEM AQUATIC PLANTS, 
REPORT 2: FIRST YEAR POSTSTOCKING RE- 
SULTS, 
— Univ., Gainesville. School of Forest Re- 
urces and Conservation. 
K. "CE Ewel, and T. D. Fontaine. 
Volume VII: A Model for Evaluation of the Re- 
sponse of the Lake Conway, Florida, Ecosystem to 
Introduction of the White Amur, Technical Report 
A-78-2, November 1981. Report 2 of a Series. 
Army Engineer Waterways erage ~" 
Vicksburg, MS. 157 p, 59 fig, 34 tab. 178 ref, 1 
append. DACW39-76-C-0019. 


Descriptors: *Nutrients, *Phosphorus, *Simulation 
analysis, *Hydrologic models, *Cycling nutrients, 
Phytoplankton, Models, Ecosystems, Food chains, 
Biomass, Eutro) ae. Lakes, Succession, Com- 
puter models, Eutrophic lakes, Submersed plants. 


Simulation of a model summarizing relationships 
between major biotic and abiotic components in 
Lake Conway, Florida, showed that the establish- 
ment of significant growths of submersed plants 
had enabled nutrients in sediments, previously re- 
moved from nutrient cycling, to be reintroduced 
into the water column where stimulation of phyto- 
we go production can occur. Nutrient loading 

‘om outside sources had declined over the last 
few years, and the simulations showed slowly de- 
clining submersed plant biomass and productivity 
as nutrients were washed out. The addition of 
white amur accelerated the decline of submersed 
plant biomass. As a result, the transfer of P into the 
water column also decreased, which in turn accel- 
erated the reduction in phytoplankton biomass and 
productivity. Consumers that depended most heav- 
ily on the pelagic-grazing food chain decreased 
while consumers that depended most heavily on 
the benthic-detrital food chain showed little 
change. Ecosystem gross production and respira- 
tion declined at a fairly constant rate over a ten-yr 
period but net ecosystem production remained es- 
sentially the same as in baseline simulations. As a 
result, the percent of gross production that became 
net production increased and the ecosystem was 
set back to an earlier stage of succession. (Geiger- 


PTT) 
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LARGE-SCALE OPERATIONS MANAGEMENT 
TEST OF USE OF THE WHITE AMUR FOR 
CONTROL OF PROBLEM AQUATIC PLANTS, 
REPORT 1: BASELINE STUDIES, VOLUME V, 
THE HERPETOFAUNA OF LAKE CONWAY, 


FLORIDA, 
University of South Florida, Tampa. Dept. of Biol- 


ogy. 

78. Godley, R. W. McDiarmid, and G. T. 
Bancroft. 

Volume V: The H fauna of Lake Conway, 
Florida, Technical rt A-78-2, June 1981. 
Report 1 of a Series. U.S. Army Engineer Water- 
ways Experiment Station, Vicksburg, MS. 111 
a fig, 5 tab, 10 ref, 1 append. DACW39-7 


Descriptors: *Lakes, *Baseline studies, *Reptiles, 
*Amphibians, *Aquatic weed control, Biocontrol, 
White amur, Lake Conway, Florida, Aquatic habi- 
tats, Weed control, Snakes, Frogs, Alligators, Tur- 
tles, Salamanders. 


This report summarizes the baseline conditions for 
the amphibian and reptile populations of Lake 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Conway, Florida, for the 15-month study period, 
June 1977-September 1978. These results will be 
= later to determine whether any changes in the 

fauna result from the introduction of the 
ben amur (Stenopharyngodon idella) into the 
lake system to control aquatic vegetation. This 
baseline report includes detailed descriptions of the 
herpetofaunal study sites and methods and commu- 
nity analyses of the temporal and spatial distribu- 
tions and densities of the species by ne. A total of 
5836 individuals representing 11 amphibian species 
and 16 = ian species were observed or captured 
on Lake Conway during the baseline study period. 
Approximately 93% of the total species pool was 
obtained within the first 3000 specimens, and be- 
tween 70% and 80% of the predicted herpetofauna 
inhabiting each pool has been recorded. Of the 27 
species presently recorded from the Lake Conway 
complex, 11 occur in all pools and together ac- 
count for 94.4% of the total sample. The mean 
relative densities of 11 species were found to vary 
significantly between pools. Development of the 
shoreline for housing during the baseline study 
period was shown to have a negative impact on 
some amphibian and reptile populations. (Author) 
W86-03458 


BOUNDARY CONDITIONS OF SEDIMENT 
SURFACES VIEWED FROM DO BEHAVIOR, 
T. Yoshida, and T. Mimaki. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th US! 
Japan Experts Meeting, November 8-10, 1982, 
Tokyo, Japan. July 1984. p 112-129, 15 fig, 1 tab. 


Descriptors: *Lakes, *Sediment-water interfaces, 
*Dissolved oxygen, *Stratification, Oxygen, Ther- 
mal stratification, Oxygen demand, Anaerobic con- 
ditions, Lake Nakanoumi, Japan. 


The dissolved oxygen behavior in the sediment- 
water interface was investigated with column tests. 
Water samples from Lake Nakanoumi, Japan, and 
one of its inflowing rivers were used in the experi- 
ments. The sediment surface was always anoxic. 
Dissolved oxygen stratification was influenced by 
two factors: thermal stratification and oxygen 
demand of the sediment. The latter influence was 
noted within 10 cm of the sediment-water inter- 
face. Since no thermal stratification occurs in 
winter, the dissolved oxygen profile was constant 
throughout most of the water column until nearing 
the sediment, where dissolved oxygen levels rapid- 
ly decreased. In summer the dissolved oxygen 
stratification was exponential. (Cassar-PTT) 
W86-03467 


COMPARISON OF METHODS FOR ESTIMAT- 
ING NUTRIENT RELEASE FROM LAKE SEDI- 


MENTS, 
For primary bibliographic entry see Field 5B. 
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PRELIMINARY GUIDE TO THE ONSITE 
IDENTIFICATION AND DELINEATION OF 
THE WETLANDS OF THE SOUTH ATLANTIC 
UNITED STATES, 

Army Engineer Waterways 
Vicksburg, MS. Environmental Lab. 

R. T. H G. E. Tucker, J. W. Wooten, C. V. 
Klimas, and M. W. Freel. 

Technical Report Y-78-7, May 1982. Final Report. 
59 p, 6 fig, 4 ref, 1 append. 


Experiment Station, 


nase ag *Lakes, *Wetlands, *Aquatic plants, 
Marshes, Bom. Fens, Salt marshes, Stream beds, 
Vegetation, Flooding, Saline water, Salt marshes. 


Wetlands of the South Atlantic United States are 
mainly located on the coastal plain. Freshwater 
marshes are found in the plateaus. The types of 
wetlands and the prevalent vegetation are as fol- 
lows: haline aquatic bed, algae and seagrass; fresh- 
water aquatic bed, free-floating, floating-leaved, 
and submersed herbs; emergent e coastal flats, 
halophytic and succulent forbs; emergent haline 
marshes, dense stands of graminoids with a few 
shrubs and forbs; freshwater flats, rooted, enemas 
herbs and sparsely scattered shrubs and trees; 
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freshwater marshes, dense stands of graminoids 
intermixed with occasional forbs; scrub-shrub wet- 
lands and forested wetlands, medium to dense 
stands of shrubs and/or trees; stream beds, tempo- 
rary stands of old witchgrass; and unconsolidated 
shores, temporary stands of goosefoot, barnyard- 

summer cypress, and cocklebur. (Cassar- 
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PRELIMINARY GUIDE TO THE ONSITE 

IDENTIFICATION AND DELINEATION OF 

— OF THE INTERIOR UNITED 
‘ATES. 


Army Engineer Waterways a Station, 
Vicksbur MS. Environmental Lal 

Technical’ Report Y-78-6, May 1982. Final Report. 
49 p, 1 fig, 1 ‘eb, 18 ref, 1 append. 


Descriptors: *Lakes, *Wetlands, *Aquatic plants, 
Marshes, Bogs, Fens, Stream beds, Vegetation, 
Flooding, Mosses, Lichens, Saline water, Salt 
marshes. 


Wetlands communities of the interior United States 
are classified into six widely varying ecoregions: 
warm continental, hot continental, subtropical, 
prairie, steppe, and desert. Most of the original, 
natural vegetation has been succeeded by agricul- 
tural crops. Wetlands have been characterized to 
help identify and delineate the wetlands. The fresh- 
water aquatic bed wetlands community occurs in 
ponds, lakes, reservoirs, etc., and contains rooted, 
submerged plants; floating, nonrooted plants; and 
rooted plants with floating parts. The saline aquat- 
ic bed wetlands, uncommon in this area, are usual- 
ly sparsely vegetated. Algae and rooted vascular 
plants occur in dense, scattered stands. Moss-lichen 
wetlands (often called bogs) occur in the northern 
midwest on acid, peaty soils. Sphagnum moss is the 
prevalent species. Emergent wetlands are dominat- 
ed by erect, rooted, herbaceous hydrophytes, ex- 
cluding moss and lichens. Perennials are dominant. 
Common emergent wetlands communities are 
saline inland flats (scattered halophytic herbs), 
saline marshes (saltgrass, spikesedge, bulrush, etc.), 
freshwater flats (rooted, emersed herbs and sparse- 
ly scattered shrubs and trees), and freshwater 
marshes (dense stands of graminoids intermixed 
with an occasional forb). Scrub-shrub wetlands and 
forested wetlands have woody vegetation less than 
20 ft high. Vegetation is often stunted because of 
severe environmental conditions. Vegetated stream 
beds, commonly containing old witchgrass, are 
colonized during low flow and lose the vegetation 
during high flow. Unconsolidated shores are brief- 
ly vegetated by goosefoot, barnyard , Summer 
cypress, and cocklebur, which are killed by rising 
water. 

W86-03482 


EXTRACELLULAR METABOLITE INVOLVE- 
MENT IN PLANKTON COMMUNITY STRUC- 


TURE, 

Cook Coll., New Brunswick, NJ. Dept. of Envi- 

ronmental Science. 

K. I. Keating. 

IN: Proceedings of Workshop on sigs Manage- 
1980, 


ment and Control, March 9-12, Pacific 
Grove, CA. Technical Report E-81-7, May 1981. 
Final Report. Army Engineer Waterways Experi- 
ment Station, Vicksburg. MS. p 146-197, 158 ref. 


Descriptors: *Diatoms, *Antibiotics, *Phytotoxi- 
city, *Algal control, Vitamins, Predation, Algae, 
Cyanophyta, Algicides, Nuisance algae, Eutroph- 
ication, Silica, Aquatic populations, Biocontrol, 
Toxins, Toxicity, Phytoplankton, Biochemistry. 


In the future, algal management is likely to employ 
chemical, engineering, and biological approaches 
to control lake eutrophication. The effects of extra- 
cellular metabolites are more far reaching in aquat- 
ic systems than in terrestrial systems. Studies of 
extracellular metabolites in aquatic plants and ani- 
mals are reviewed. It is speculated that extracellu- 
lar products contribute to the capacity of blue- 
green algae to limit predation by rejection, by 
inhibition feeding, or reproductive activities. Dis- 
tinguishing between extracellular and membrane- 
bound metabolic products can help to determine 


the level, mode, and extent of antibiotic effects. 
Several studies demonstrate the antibacterial activ- 
ity of algae and the toxicity of algae to vertebrates, 
including humans. Excretion, lysis, and decomposi- 
tion play a part in releasing vitamins reqired by 
algae for reproduction. The addition of silica to 
lake waters to encourage diatom growth rather 
than blue-green algae growth is explored along 
with the possibility of timing of copper sulfate 
additions to prevent the release of diatom extracel- 
lular inhibitors from blue-green algae blooms. 
(Geiger-PTT) 
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CYANOPHAGES: ARE THEY POTENTIAL BI- 
OLOGICAL CONTROL AGENTS OF NUI- 
SANCE BLUE-GREEN ALGAE, 

California Univ., Riverside. Dept. of Plant Pathol- 


ogy. 
P.R. Desjardins. 
IN: Proceedings of Workshop on Algal Manage- 
ment and Control, March 9-12, 1980, Pacific 
Grove, CA. Technical Report E-81-7, May 1981. 
Final Report. Army Engineer Waterway. s Experi- 
ment Station, Vicksburg, MS. p 198- 229, 5 fig, 68 
ref. 


Descriptors: *Algal control, *Cyanophyta, *Vi- 
ruses, *Biocontrol, *Nuisance algae, Algae, Eu- 
trophication, Phytotoxicity, Growth kinetics, En- 
vironmental effects, Adsorption, Separation tech- 
niques. 


Methods that have been successfully used to isolate 
and purify a few of the well characterized cyano- 
ee go are described. The isolation of cyanophages 
rom natural water samples requires enrichment or 
concentration followed by clarification and purifi- 
cation. The adsorption kinetics and growth curves 
of various cyanophages are essentially the same as 
those of bacteriophages. Growth of an algal host in 
the presence of the cyanophage results in the in- 
creased production of resistant strains. The effects 
of environmental factors and extracellular excre- 
tions on virus adsorption are not well known. 
Several field attempts to control blue-green algae 
with cyanophages have met with mixed results. In 
some cases, a broad spectrum of cyanophages must 
be available for controlling different t of algal 
species. An integrated approach to biological con- 
trol might be tried to control nuisance algae under 
field conditions. (Geiger-PTT) 
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UTILIZATION OF BACTERIA IN MANAGING 
CYANOBACTERIAL POPULATIONS: A 
REVIEW AND UPDATE, 

Medical Coll. of Ohio at Toledo. Dept. of Microbi- 
~~ 

J. C. Burnham. 

IN: Proceedings of Workshop on Algal Manage- 
ment and Control, March 9-12, 1980, Pacific 
Grove, CA. Technical Report E-81-7, May 1981. 
Final Report. Army Engineer Waterways Experi 
ment Station, Vicksburg, MS. p 230-258, 8 fig, 3 
tab, 46 ref. 


Descriptors: *Cyanobacteria, *Aquatic bacteria, 
*Water Ge pce | management, Biocontrol, Micro- 
biological studies, Lakes, Bacteria, Aquatic popula- 
tions, Predation, Eutrophication, Reviews, Toxins, 
Ecological effects. 


The bacterium Myxococcus xanthus offers excel- 
lent potential as a microbial control agent for cyan- 
obacteria. This lytic system is capable of function- 
ing in the total absence of heterotrophic nutrients 
other than aqueous cyanobacteria and can carry 
out cyanobacterial lysis at high agitation rates. The 
myxobacter AL-1 strain possesses both proteolytic 
and cell wall lytic activity. Scanning electron mi- 
crographs show a lel orientation of nyxococ- 
cal cells on the surface of a spherule. It is postulat- 
ed that omeneanll a swarming is both the process 
responsible for the parallel orientation of bacteria 
at the spherule surface and the primary mechanism 
by which the myxococci concentrate the cyano- 
bacteria in the spherule core. With the increasing 
costs of lake management the favorable cost/bene- 
fit ratio provided by biological control makes the 
development of microbiological control systems 
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seem more attractive. A funding agency might 
utilize the multidisciplinary approach to review 
projects for lake or water management to decide 
which areas should receive research priority. The 
funding mechanism should include sufficient com- 
mitment to provide —— in controlled natural 
pe gm Geiger-PTT) 
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EVALUATION OF COMMUNITY INFORMA- 
ee INDICES FOR MISSISSIPPI RIVER 


HERIES, 
Oak Ridge National Lab., TN. Environmental Sci- 
ences Div. 
For primary bibliographic entry see Field 7C. 
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DISTRIBUTION AND RELATIVE ABUN- 
DANCE OF FISHES IN WISCONSIN; V: 
GRANT AND PLATTE, COON AND BAD AXE, 
AND LACROSSE RIVER BASINS, 

Wisconsin Dept. of Natural Resources, Madison. 
For primary bibliographic entry see Field 6G. 
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DISSOLVED ORGANIC MATTER AND — 
METABOLISM: BIOGEOCHEMISTRY 
CONTROLS OF NUTRIENT FLUX DYNAMICS 
IN LAKES, 
Michigan State Univ., Hickory Corners. W.K. 
Kellogg Biological Station. 

R. G. Wetzel. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-021861. 
Price codes: AQ3 in paper copy, A01 in microfiche. 
DOE/EV/01599 -- 219 Pt 1, August 1982. Techni- 
cal Progress Report. 48 p. EY-76-S-02-1599. 


Descriptors: *Lakes, *Nutrients, *Organic matter, 
Water circulation, Lake stages, Limnology, Cy- 
cling nutrients, Biogeochemistry. 


Progress on a long-term research program is re- 
ported. Allochthonous sources, cycling and influ- 
ent output of particulate and dissolved organi 
matter and inorganic nutrients are outlined. 
land-littoral metabolism, focussing on physiologi- 
cal ecology, population dynamics, decomposition 
controls, and the influences on organic-inorganic 
loading to lakes, is discussed. The importance of 
thermal stratification and mixing in the nutrient 
dynamics as well as phytoplankton succession and 
competition is emphasized. Temporary meromixis 
png ring occurs in the lake about every three 
e entire sequence of nutrient regenera- 
ion, ion, phaiphetiaas succession, productivity, algal 
mortality patterns, and effectiveness of inorganic- 
organic nutrient interactions from wetland-littoral 
sources are altered in those years. While the differ- 
ences themselves are of major interest, mechanism 
differences of productivity control are emerging 
from these types of natural variations. These im- 
portant regulatory mechanisms would not have 
been observed if the studies had been conducted 
over a period of less than three years. (Halterman- 


PTT) 
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AQUACULTURE IN DREDGED MATERIAL 
CONTAINMENT AREAS: PROCEEDINGS, 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. Environmental Lab. 

September 1982, Galveston TX, Miscellaneous 

Paper D-83-2, October 1983. 216 p. 


Descriptors: *Ponds, *Aquaculture, *Dredging, 
*Aquatic habitats, *Fish farming, *Fish 

Design criteria, Toxicity, Fate of pollutants, 
quality, Habitats, Economic aspects. 


A workshop examined issues affecting the techni- 
cal, legal, economic, and practical use of dredged 
material containment areas (DMCAs) for aquacul- 
ture. The participants agreed that aquaculture as a 
secondary use of DMCAs would be profitable and 
desirable. Techniques for site development and 
pond management presently used are satisfactory 
in DMCAs; however, some differences exist in 





land acquisition and permit procedures. Capital 
investment or ewer could be significantly less 
due to —— ied land acquisition, reduced land 
costs, and shared costs of dike construction and 
maintenance. Discussions in this magente eg, cov- 
ered species suitable for 2 re water quality, 
health and disease control, pond design, effect of 
-- llutants in the codiiesite and property rights. 
86-03704 


SITE DESCRIPTION OF DREDGED MATERI- 
AL CONTAINMENT AREAS: AN OVERVIEW 
= PHYSICAL, CHEMICAL, BIOLOGICAL 


— Engineer District, Galveston, TX. 
edina. 


In: Aquaculture in Dredged Material Containment 
Areas: Proceedings, September 1982, Galveston, 

za —_— Paper D-83-2, October 1983. p 
- A g- 


Descriptors: *Ponds, *Aquaculture, * Aquatic habi- 
tats, * ging, *Fish farming, *Fish ponds, Sedi- 
ments, Levees, Spillways, Aquatic life. 


Dredged material containment areas (DMCA) 
differ physically, biologically, and chemically. 
Structural variability includes size, configuration, 
foundation conditions, water retention properties, 
and the presence of interior cells. Levees differ in 
height, width, continuity, and adaptability to aqua- 
culture. Locations may be remote or have ready 
access to roads and commercial power sources. 
Water control structures vary in location, state of 
Beer usefulness to the prospective culturist. 
ly used DMCA may be heavily over- 
grown, ef active DMCA, containing sand, - 
or clay, often have irre; bottom to: eraphy 
and potentially unstable interior soi 
DMCA are biologically productive during iesolive 
periods, but potential contaminants within or 
scheduled for disposal in DMCA should be as- 
a The length of time an area is active and the 
— cy of disposal, important impacts in 
DMCA aquaculture activities, should be incorpo- 
rated into all planning. Cooperation from the local 
we is anticipated. (Author) 
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REVIEW OF SPECIES SUITABLE FOR CON- 
TAINMENT SITE CULTURE (FRESH WATER), 

Texas A and M Univ., College Station. Dept. of 

Wildlife and Fisheries Sciences. 

R. R. Stickney. 

In: Aquaculture in Dredged Material Containment 

Areas: Proceedings, September 1982, Galveston, 
TX, Sieogiansont Paper D-83-2, October 1983. p 
79-90, 2 fig. 


Descriptors: *Ponds, *Fish ponds, *Aquaculture, 
*Fish farming, *Aquatic habitats, Lakes, Habitats, 
tfish, Channel catfish, ee 

Tilapia, Blue tilapia, Red drum, Drum, Crawfish, 
“eon bass, Bass, Largemouth bass, Sun- 


Fishes and invertebrates suitable for aquaculture in 
low salinity or fresh water formal containment 
sites should be stenohaline or ine types, fast 
fave 8 Latory of to cannes’ ¢ in water quality, 
a a of successful aquaculture, and have 
a cneeale value. Fish species of the southern 
United States which appear to meet these criteria 
are the channel catfish (Ictalurus punctatus), blue 
poo oe os aurea), and red drum (Sciaenops 
tus) itable invertebrates are the crawfish 
(Orchonetes spp. and Procambarus spp.) and fresh- 
water shrimp robrachium an a Sport 
fish include aslged bass (Morone saxatilis), —. 

mouth bass (Micropterus salmoides), and sun’ 
mis spp.). Bait species are minnows and gold- 
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POND MANAGEMENT: POLYCULTURE VS. 
MONOCUL’ 

Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

R. K. Strawn. 

In: Aquaculture in Dredged Material Containment 


Areas: Proceedings, September 1982, Galveston, 
TX. Miscellaneous Paper D-83-2, October 1983. p 
115-119, 13 ref. 


Descriptors: *Ponds, *Aquaculture, 
*Fish farming, a uatic habitats, *Fish ponds, 
Lakes, Habitats, S imp, Blue shrimp, Green 
shrimp, Striped mullet, Mullet, Drum, Black drum, 
Redfish, Blue tilapia, Tilapia, Polyculture. 


*Dredging, 


Polyculture, extensively used in Israel and the Far 
East, makes better use of resources than monocul- 
ture, thus increasing yield and returns. Some spe- 
cies combinations shown to be productive on the 
Gulf Coast are blue shrimp (Penaeus stylirostris) 
and green shrimp (P. vannamei), striped — 
(Mugil cephalus) and various shrimp (Penae 
spp) ), and ep xed mullet (M. cephalus) pie sa 
black drum (Pogonias cromis). Redfish 
pn Al ocellatus) and blue tilapia (Tilapia 
aurea) need to be evaluated both together and in 
polyculture with other species in dredged material 
bn ge areas. (Author) 
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POND DESIGN AND MANAGEMENT FOR 
COASTAL AQUACULTURE, 

Alabama t. of Conservation and Natural Re- 
sources, Gulf Shores. Claude Peteet Mariculture 
Center. 

R. V. Minton. 

In: Aquaculture in Dredged Material Containment 
Areas: gs, September 1982, Galveston, 
TX. Miscellaneous Paper D-83-2, October 1983. p 
135-142, 12 ref. 


Descriptors: *Ponds, *Fish ponds, *Aquaculture, 
*Aquatic habitats, *Fish farming, *Dredging, 
Lakes, Aquatic life, Habitats, Bentonite, Predation, 
Fertilizers, Soil properties, Water quality, Temper- 
ature, Salinity, Oxygen, Dissolved oxygen, Zoo- 
plankton, Fish stocking. 


Pond design and layout will ultimately determine 
the degree to which a pond can be managed. 
Preli survey of a prospective site should 
include soil analysis for water retention capabili- 
ties. Promising sites with permeable soils can some- 
times be sealed to reduce water loss by mechanical 
means or through the addition of materials which 
form an impermeable blanket. The size of a pond is 
determined by many variables, including the to- 
pography of the land, available capital, construc- 
tion expense, market demand of the product being 
cultured, and available labor. The pond bottom 
should slope toward the drain location with a 
minimum ratio of 1:1000. Harvest areas, or catch 
basins, are recommended for production ponds and 
should comprise approximately 10% of the pond 
area or be large enough to maintain the pond 
production during the harvest operation. Intake 
water should be filtered to prevent entry of preda- 
tor or competitor species. Pond use, filling and 
drainage, and chemicals and fertilizers added to the 
pond should be kept as of the permanent 
record for each pond. Minimum water quality 
parameters such as temperature, salinity, and 
oxygen should be monitored. Systematic pond 
preparation of each pond should be made prior to 
stocking of either larval or fingerling fish. Rote- 
none at a concentration of 4 mg per liter should be 
added to any water remaining in the harvest area 
to eliminate wild fish or fish from the previous 
culture period. Present information on fertilization 
in brackish water ponds is quite limited. Chicken 
manure has thus fer given the best returns from 
fingerling production ponds at the Claude Peteet 
Mariculture Center. (Author) 

W86-03710 


ITES, 
Dow Chemical U.S.A., Freeport, TX. Texas Div. 
— =r bibliographic entry see Field SC. 


DESIGN CRITERIA FOR AQUACULTURE 
PONDS ON DREDGED MATERIAL, 


WATER CYCLE—Field 2 
Lakes—Group 2H 


Soil Conservation Service, Washington, DC. 
For primary bibliographic entry see Field 81. 
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PHYTOPLANKTON-ENVIRONMENTAL 
INTERACTIONS IN RESERVOIRS: VOLUME 
i, 

Papers Presented at Workshop, April 10-12, 1979, 
Monterey, CA, Technical Report E-81-13, Sep- 
tember 1981. Final Report. U.S. Army Environ- 
mental and Water Quality Operational Studies, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. 379 p. Marc W. Lorenzen, Editor. 
DACW39-78-C-0088. 


Descriptors: *Lakes, *Reservoirs, *Phytoplankton, 
*Algae, *Nutrients, Environmental effects, Model 
studies, Temperature, Water temperature, Kinetics, 
Light quality, Reservoir operation, Bioassays. 


The state of the art in reservoir phytoplankton 
evaluations was the subject of a collection of 
papers presented at a workshop sponsored by the 
U.S. Army Engineer Waterways Experiment Sta- 
tion. Topics included phytoplankton-nutrient ki- 
netics mechanisms in mathematical simulation 
models, effects of reservoir characteristics and en- 
vironmental factors on modeling, use of detailed 
mechanistic models of phytoplankton dynamics, 
nitrogen fixation and phytoplankton interactions, 
DCMU-enhanced chlorophyll fluorescence as an 
indication of phytoplankton physiological status, 
taste and odor problems in reservoirs related to 
phytoplankton, bioassay approaches for assessing 
phytoplankton growth, relationship of dominant 
phytoplankton to water temperature and season, 
and relationship of dominant phytoplankton to nu- 
trients. 
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PHYTOPLANKTON-NUTRIENT KINETICS 
MECHANISMS IN MATHEMATICAL SIMU- 
LATION MODELS, WITH SPECIAL ATTEN- 
TION TO RESERVOIRS AND IMPOUND- 


MENTS, 

Environmental Research Lab.-Duluth, Grosse Ile, 
MI. Large Lakes Research Station. 

V. J. Bierman. 

In: Papers Presented at Workshop, April 10-12, 
1979, Monterey, CA, Technical Report E-81-13, 
September 1981. p 11-32, 57 ref. 


Descriptors: *Lakes, *Reservoirs, *Phytoplankton, 
*Nutrients, *Model studies, Mathematical models, 
Kinetics, Nitrogen, Phosphorus, Silicon, Monod 
equation, Eutrophication, Cell quota models, 
Growth rate, Algae, Internal pool models. 


Formulations used to describe phytoplankton-nu- 
trient kinetics in deterministic simulation models 
are reviewed. The rationale and assumptions of 
each formulation are discussed along with the data 
required to implement each formulation. Special 
attention is given to the nutrient recycle character- 
istics and to nutrient interactions in cases where 
there is more than one potential limiting nutrient. 
Fixed stoichiometry models (example, Monod 
equation) are simple to use because they are empir- 
ical equations which exclude processes occurring 
at the cellular level. Cell quota models (variable 
stoichiometry) assume that the stoichiometric com- 
position of phytoplankton cells varies as a function 
of the balance between nutrient uptake rate and 
cell growth rate. They realistically describe the 
experimentally observed mode of cell growth 
without including complex biochemistry. Internal 
pool models (variable stoichiometry) can correctly 
describe the limiting behavior of nutrient uptake 
rates as a function of changes in internal nutrient 
levels. In choosing a model nutrient recycle kinet- 
ics must be considered. Each model type assumes a 
different mechanism. In models which include 
more than one potential limiting nutrient, a mecha- 
nism must be devised for calculating phytoplank- 
ton growth rates when the levels for both nutrients 
are nonoptimum. Two hypothesis are in use: the 
multiplicative hypothesis and the threshold hy- 
thesis. 
W86-03717 
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MODELING COMBINED EFFECTS OF ENVI- 
RONMENTAL FACTORS ON PHYTOPLANK- 


TON, 

Rensselaer Polytechnic Inst., Troy, NY. 

R. A. Park, and C. D. Collins. 

In: Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 148-195, 18 fig, 93 ref. 


Descriptors: *Lakes, *Phytoplankton, *Model 

studies, *Reservoirs, *Nutrients, Mathematical 

models, Alpe, Advection, Turbulent flow, Sedi- 

mentation, Temperature, Water circulation, Water 

temperature, Light, Predation, Mortality, Photo- 

synthesis, Zooplankton, Cyanophyta, Respiration, 
cretion, Water pollution effects. 


This paper describes the characteristics of reser- 
voirs that necessitate specific modeling approach- 
es, reviews the’ combinations of process equations 
used in phytoplankton models, and gives examples 
of ways in which these equations are combined. 
Some reservoir characteristics and their effects on 
modeling are as follows: advection--loss of phyto- 
plankton and flushing of nutrients; sinking of phy- 
toplankton--variation with shape, specific gravity, 
size, surface chemistry of the algae, and viscosity 
and turbulence of surrounding water; tempera- 
ture--variation of concentration of Ser ge etic 
enzymes; nutrients--storage and delayed response 
to loadings; light--limited in some areas by turbidi- 
ty, high density of phytoplankton, and turbulence; 
predatory mortality--difference in grazing patterns; 
nonpredatory mortality--effects unclear; respira- 
tion and excretion; and toxic chemicals. Eight 
models are explained and demonstrated. The Chen 
model and DiToro models are relatively simple. 
The Kremer and Nixon model is slightly more 
complex. More complex models are by Straskraba, 
Lehman-Botkin-Likens, Nyholm, Scavia, and 
Youngberg’s CLEANER. Of these eight models, 
some present environmental responses as exponen- 
tial, some use saturation kinetics, and some use 
nonlinear equations to account for optimal re- 
sponses. Most combine some or all of the responses 
in a multiplicative fashion. 

W86-03718 


USE AND INTERPRETATION OF DETAILED, 
MECHANISTIC MODELS OF PHYTOPLANK- 
TON DYNAMICS, 

National Oceanic and Atmospheric Administra- 
tion, Ann Arbor, MI. Great Lakes Environmental 
Research Lab. 

. Scavia. 

In: Pa Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical rt E-81-13, 
September 1981. p 196-222, 9 fig, 1 tab, 21 ref. 


Descriptors: *Lakes, *Model studies, *Nutrients, 
*Phytoplankton, *Reservoirs, | Mathematical 
models, Lake Ontario, Kinetics, Algae, Zooplank- 
ton, Grazing, rg a Nitrogen, Silicon, 
Oxygen, Carbonates, Stratification, Thermal strati- 
ication. 


A model for phytoplankton dynamics was applied 
to lake-scale phytoplankton production and phos- 
phorus cycling in Lake Ontario. The model in- 
cludes phytoplankton, zooplankton, nutrient 
cycles, oxygen balance, and the carbonate equilib- 
rium system. Each model compartment is repre- 
sented by a differential equation composed of bio- 
logical, chemical, and physical processes. Several 
conclusions were reached. In spring and fall phyto- 
plankton dynamics are controlled by light. In late 
spring and summer phytoplankton production is 
limited primarily by silicon and phosphorus. 
During stratification, available a is sup- 
plied from several sources: 3% from external 
sources, 10% from the hypolimnion, and 87% 
from biological recycling. lankton tend to 
reduce algal populations in midsummer but excrete 
nutrients usable by the phytoplankton. 

W86-03719 


NITROGEN FIXATION AND PHYTOPLANK- 
TON INTERACTIONS IN SOUTHWESTERN 
RESERVOIRS, 

Envirosphere Co., Bellevue, WA. 

G. Lawley. 


In: — Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 232-245, 3 fig, 4 tab, 6 ref. 


Descriptors: *Lakes, *Nutrients, *Nitrogen fixa- 
tion, *Phytoplankton, *Reservoirs, Lake Arling- 
ton, Lake Ray Hubbard, Texas, ee ae 
Phosphorus, Nitrates, Sediments, Cyanophyta, An- 
abaena, Algae, Aufwuchs. 


Nitrogen fixation potential was studied in two 
north Texas lakes. In Lake Arlington, used for 
powerplant cooling, nitrogen fixation in the water 
column varied from February through October, 
reaching a peak in early June. The passage of 
water through the powerplant cooling system ap- 
parently did not affect the ability to reduce nitro- 
gen. Sediment fixation varied considerably but no 
temporal trends were evident. Nitrate levels varied 
inversely with nitrogen fixation, indicating that as 
nitrogen became scarce, the blue-green algae in- 
creased their nitrogen fixation rate. Total se 
rus levels varied in proportion with blue-green 
algal volumes. At some times in the year nitrogen 
fixation rates were high among epiphytic popula- 
tions. Algal mats on the rocky shoreline reduced 
nitrogen at the yearly rate of 1 gram nitrogen per 
sq meter of rock surface. Likewise, the aufwuchs 
community and floating algal mats contributed 
considerable reduced nitrogen to the reservoir. In 
a nitrogen budget for Lake Arlington nitrogen 
fixation contributed 11%; rainfall, 11%; dry fallout 
9%; watershed runoff, 42%; and point source dis- 
charges, 27%. In Lake Ray Hubbard high rates of 
nitrogen fixation were measured during a blue- 
reen algal bloom. 
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DCMU-ENHANCED CHLOROPHYLL FLUO- 
RESCENCE AS AN INDICATION OF THE 
PHYSIOLOGICAL STATUS OF RESERVOIR 
— AN INITIAL EVALUA- 
TION, 

Oklahoma Univ., Kingston. Biological Station. 

B. L. Kimmel, and M. M. White. 

In: Pay Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 246-262, 4 fig, 1 tab, 28 ref. 


Descriptors: *Lakes, *Phytoplankton, *Photosyn- 
thesis, *Fluorescence, *Chlorophyll, *Productivi- 
ty, “Reservoirs, 3-(3,4-Dichlorophenyl)-1,1-di- 
methylurea, Inhibition, Lake Texoma, Broken 
Bow Lake, Texas. 


Measurement of in vivo chlorophyll fluorescence 
response to DCMU (an inhibitor of photosynthe- 
sis) is applicable to field investigations of naturally 
occurring phytoplankton communities. Fluores- 
cence response index (FRI) es of 0.11 to 0.68 
were observed in southern Oklahoma reservoirs 
and ponds. The FRI profiles corresponded well to 
water column characteristics and to results of ex- 
periments that produced independent estimates of 
jens = eee photosynthetic potential. Compari- 
son of FRI data to photosynthetic carbon uptake in 
situ and in displacement experiments clearly shows 
DCMU-enhanced fluorescence response to reflect 
phytoplankton physiological state or photosynthet- 
ic potential rather than in situ primary productivi- 
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RELATIONSHIP OF COMMON DOMINANT 
PHYTOPLANKTON TO WATER TEMPERA- 
TURE AND SEASON, 

Environmental Monitoring and —— Lab., Las 
Vegas, NV. Monitoring Operations Div. 

W. D. Taylor, D. R. Hetzel, J. J. Janik, S. C. Hern, 
and L. R. Williams. 

In: Pay Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 315-327, 6 fig, 3 tab, 3 ref. 


Descriptors: *Lakes, *Reservoirs, *Phytoplankton, 
*Algae, *Temperature, *Seasonal variation, Tem- 
perature, Species composition, Myxophyceae, Dia- 
toms, Melosira, Population dynamics. 


The twenty most common phytoplankton genera 
were observed in 815 lakes and reservoirs through- 


out the U.S. to determine their relationship to 
water temperature and season. Melosira was by far 
the most common genus. The other genera, in 
order of decreasing number of dominant occur- 
rences were Chroomonas, Cryptomonas, Oscilla- 
toria, Stephanodiscus, Aphanizomenon, Fragilaria, 
Cyclotella, Dactylococcopsis, Lyngbya, Asterion- 
ella, Nitzschia, Microcystis, Synedra, Scenedes- 
mus, Dinobryon, Anabaena, Merismopedia, Raphi- 
diopsis, and Ankistrodesmus. Fifteen of the genera 
were either blue-green algae or diatoms. Diatoms 
dominated equally throughout the three seasons 
(spring, summer, fall). The blue-green were 
most important in summer and fall. Blue-green 
algae dominated in waters of hi temperature 
during each season. For diatoms, the temperature 
for domination occurrence was only slightly lower 
than the temperature observed for nonoccurrence, 
with the exception of Asterionella. It dominated in 
much colder waters, particularly in summer and 
fall. For the green algae, a difference of 6 degrees 
prevailed between the dominant occurrence and 
nonoccurrence values. Scenedesmus was dominant 
at higher temperatures; Ankistrodesmus, at lower 
temperatures. Temperature, per se, appeared to 
limit few of the genera studied, although particular 
temperature ranges seemed to allow more success- 
ful competition. 
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RELATIONSHIP OF COMMON PHYTO- 
PLANKTON GENERA TO NUTRIENTS IN 
EASTERN 


AND SOUTHEASTERN LAKES, 
Environmental Monitoring and Support Lab., Las 
Vegas, NV. Monitoring Operations Div. 

V. W. Lambou, W. D. Taylor, L. R. Williams, and 
S. C. Hern. 

In: Papers Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 328-363, 5 tab, 10 ref, 1 append. 


Descriptors: *Lakes, *Nutrients, *Phytoplankton, 
*Algae, Nitrogen, Phosphorus, Species composi- 
tion, Melosira, Scenedesmus, Nitrates, Nitrites, 
Ammonia, Water quality. 


The relationship between the occurrence of the 
common phytoplankton genera and nutrient levels 
was studied in 250 lakes in the eastern and south- 
eastern states. Melosira (appearing in 87%-92% of 
samples) was the most common of the 57 genera 
py gn as common (appearing in at least 10% 
of the 692 samples). Other genera of importance 
(appearing in greater than 50% of samples), in 
descending order of occurrence were Scenedes- 
mus, Synedra, Cyclotella, Oscillatoria, Euglena, 
Cryptomonas, Navicula, Nitzschia, 

Microcystis. The following a 

the samples: Pediastrum, Merism 

dron, Coelastrum, Dactylococcopsis, and Lyng- 
bya. The frequency of occurrence was not related 
to community dominance. Most occurred 
over a wide range of nutrient conditions. A nutri- 
ent-rich group (less than 200 micrograms: per liter 
total P) was identified: four chlorococcaleans, one 
green late, and two filamentous blue- 
genera. The nutrient-poor group (less than 70 mi- 
crograms per liter total P) included Asterionella, 
Dinobryon, Tabellaria, Peridinium, and Ceratium. 
The ranking schemes can be used to evaluate or 
predict water quality. For example, Scenedesmus 
dominance is associated with extremely high mean 
values for total P, ortho P, and Kjeldahl nitrogen. 
Dominance of blue-green algae were associated 
with low N/P ratios. The appendix is a computer- 
generated compilation of the data. 
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EFFECT OF LIGHT ATTENUATION ON THE 
RELATIONSHIP OF PHYTOPLANKTON BIO- 
MASS TO PHOSPHORUS LEVELS, 
Environmental Monitoring Systems Lab., Las 
Vegas, NV. 

S. C. Hern, L. R. Williams, V. W. Lambou, and 

W. D. Taylor. 

In: Pa Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical rt E-81-13, 
September 1981. p 365-377, 3 fig, 3 tab, 14 ref. 





Descriptors: ag *Reservoirs, *Phytoplankton, 
“Light q *Phosphorus, Solar — 
Chibrophit Ooecity, Secchi disks, Algae. 


The effects of light attenuation on chlorophyll 
production were on Lee Tac caeem ote ~ oe 
out the U.S. di 1975. The response ratio 
eieorhyie/te tl pho horus) was used to estab- 
peel oy te ww response (0.00 to less 
than 0.50), ioe pains 430 tu tone than 1.0, ond 
high response than or equal to 1.0). At a 
response ratio of 1.0 or greater, all of the total 
phosphorus is theoretically associated with cellular 
phy’ yll a, none OS. algae are using = 
available phosphorus pacer es so oe 
lular metiial All but 1 on hoy = wet, —— 
or response groups values 
less 0.46 m. However, 42% of the 632 lakes 
with very low response had residual Secchi values 
of less than 0.46 m. This led to the conclusion that 
light, or a combination of light and other factors, 
was responsible for the inefficien' 
Se oe re, 


ROLE OF BOTTOM SEDIMENTS IN a 
ING SOLUBLE PHOSPHATE EOSns TD 
DENDRITIC, HYPERTROPHIC RB RESERVOIR,” 
Afton Inst. for Water Research, Pretoria (South 


biblio hic Field 2J. 
entry see Fie 
For piney a 


HYPOLIMNETIC OXYGEN DEFICIT IN A EU- 
TROPHIC LAKE AND THE ROLE OF SEDI- 
MENT OXYGEN DEMAND, 

ewig Inst. for Environmental Studies, Tsukuba 


(Japan 
Ror os ae bibliographic entry see Field 5C. 
W8603869 


2J. Erosion and Sedimentation 


SIMULATION OF ESTUARINE SILT TRANS- 
TO STORM WATER 


. Baba. 

t it of Bottom Sediments — 
Toe sinaoen Proceedings of the 8th U ~=4 
Japan Experts M November tg Bn 
Toyko, Japan. July 1984. p 185-201, 14 fig, 1 


Descriptors: *Sediment 


Estuarine silt transport was simulated for the case 
of storm water runoff added to tidal flow motion. 
tom, The flowing conlsona were drawn, (0) 

following conclusions were drawn. (1) 

Suspended solids transport along the river reach 
was successfully simulated using a one-dimensional 
and one-layer model. Erosion was based 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


yield, *Rivers, Africa, Bed load, Sedimentation, 
Organic matter, Sediment-carrying capacity. 


Current knowledge on sediment transport by Afri- 
can rivers is d. Uncer arise because 
peta th ag eee infrequent couple, aad 
ity from one year to the next. Sus- 
feelveewre naira 
ps Maret tiny a tear 

xh pa pela 

sodinfeat vleld 0. Soong en pagar 
Chiari River in the Chad basin (19 see pinche hey 
The ae te km per year for 
ge 0 sq km Perkerra me ny ent aap ro 
lost its vegetation co overgrazing 
About 530 million t of sediment and 201 million t 





for about 10%. Studies on local erosion rates and 
downstream sediment yields are conflicting. 
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RATES OF EROSION AND SEDIMENT YIELD 


M. Stocking. 

in African ay wen Ze and oon 
Resources: of the Harare S gy 
July 1984. TAHS Publi No 144, 1984. p 285. 


293, 5 tab, 23 ref. 


An overview of many sources, including field re- 
search, erosion plot data and studies of continental 
scale denudation and drainage basin sedimentation, 
shows that erosion rates in Africa are unexcep- 
tional overall, although there are tt local- 
ized areas with erosion greater than 100 t ha 
per year. Vegetation cover is acknowled 

principal determinant of specific erosion rates, and 
{A cate sooty in Goo Shingenghs 1aqive. of Tenmanie 
case ly in yanga region of Tanzania 
using low-level aerial survey and simple field tech- 
niques demonstrates the localized nature of erosion 
and sediment yield in Africa. Measured rates of 
erosion are almost wholly explained by the vari- 
able condition of and the different types 
of farming and crops on flat-cultivated and ridged 
fields. It is argued that the only long-term way of 
controlling erosion rates in the African environ 


SUSPENDED SEDIMENT TRANSPORT MEAS- 
Department of a Hydrology and Meteorology, 
Fyre 0 (Lesotho). 


IN: in African Hydrology and Water 
Resources: of the Harare S ened 
July 1984. IAHS tion No 144, 1984. p 313- 
321, 5 fig, 2 tab, 6 ref. 


pended sedi : *Erosion, *Sediment transport, *Sus- 
sediments, Lesotho, Senqu River, Caledon 
South Africa, Rivers, Orange River. 


This paper discusse 


the : sediment data 
collected in penal during the period 1976-1982. 


The areas of the measuring sites vary 
seen thet ener euapendied sodienent yields range 
strate it annual s! 
Som lem dae 190 ber on ben to on teeta 
to more than 2000 t per sq km in the sedimentary 
region. Sediment prod 
ee Se Sey es ee eee 
tivated area. Calculations a the — 
areas in two drainage areas in region gave 
ear ieenem ditto & ceca 
ear from an area of 10 sq km. A comparison 
Of Lesotho data with those from the River 
ut its tributaries in the Republic of Sou 
Caledon basin exhibi 


eals that the its og gon 
ptt yields followed by the Vaal the 
Senqu (Upper Orange) basins. (Author) 
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GULLY EROSION IN THE AGULU-NANKA 

REGION OF ANAMBRA STATE, NIGERIA, 

Anambra State Univ. of Technology, Awka (Nige- 

ria). Dept. of Earth Sciences. 

B. C. E. Egboka, and E. I. Okpoko. 

IN: in African Hydrology and Water 

Resources: of the Harare Symposium, 

July 1984. TAHS Publication No. 144, 1984. p 335- 
6 fig, 11 ref. 


Descriptors: *Erosion, *Erosion control, *Ground- 
water, *Gully erosion, *Geohydrology, *Aquifers, 
T regions, , Hydrology, Envi- 
ronmental effects, Nigeria. 


lu-Nanka area gully erosion covers an 
pasar it 1100 sq km. The gullying started 
around 1850, and the rate of gully growth is esti- 
mated at about 20-50 m per year. The British 
Colonial Office and the local inhabitants attempted 
Punting small tree ut the measures faled. The 
measures failed. The 
ical rain forest belt of 
Niece. is a cuesta within the 
Awka-Orlu uplands formed by the Nanka forma- 
tion (early Eocene) and the a Shale formation 
(Palaeocene). _— paeaen Dot hydrogeologi- 
cal, geotechnical and hy emical character 
istics of the area and me gor om have contri 


lumping 
produced by —=s reactions decompose cement- 
thereby disaggregating the sand 
grains ~ facilitating gullying. An integrated ap- 
for controlling erosion and 
of the affect- 
gullying, and 
evaluating the adverse effects ‘of rainfall, asap 
water flows and — pen a 
anthropogenic such as agriculture. 
(Author) 
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activites 


WI, 
=" Research Station, Wallingford (Eng- 


ME B. Amphlett. 

N: Chall in African Hydrology and Water 
estes es of the Harare ; ———_ f 
July 1984. [AHS Publication No. 144, 1984. p 351- 
362, 5 fig, 1 tab, 12 ref. 


Descriptors: *Erosion control, *Soil erosion, *Soil 
conservation, *Land use, *Nutrients, Malawi, Sam- 
pling, Vegetation, Rainfall, Runoff, Conservation, 
geared bye hydrology. 


Field measurements (rainfall, runoff, soil moisture, 
~ cover, and soil and nutrient losses) were made 
in four basins under different land use and 

t = complete physical conservation 
and a use plan, intensive uncontrolled arable 
farming without any co conservation or land 
use plan, complete physical conservation with no 
land use plan, and eucalyptus plantation. Results 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


clearly demonstrate the effects of the different land 
use practices. Soil losses (in t per ha) during the 
rainy season were as follows: fully managed basin, 
0.15 and 0.2; eucalyptus plantation, 0.13; tradition- 
ally farmed basin, 16.0; and the partially managed 
basin, 2.5. Losses of soil and nutrients from the 
four basins were consistent with runoff totals. 
Equipment and techniques develo, for this 
project are described: a pump sampler with pro- 


—- chip and a crop cover meter. 
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SOME METHODS FOR EVALUATING SOIL 
EROSION RISK, 
IN: Challenges in African Hydrol d W. 

: lenges in African Hydrology and Water 
Resources: cosadinns of the Harare Symposium, 
July 1984. [AHS Publication No. 144, 1984. p 385- 
395, 2 fig, 28 ref. 


Descriptors: *Erosion, *Soil erosion, *Land use, 
*Maps, Morocco, Vegetation, Soil types, Satellite 
technology. 


Soil erosion was studied at the site level, drainage 
basin level and regional level using two methods. 
A portable rainfall simulator was tested in southern 
Italy on silty soil with low organic content. At a 47 
min rainfall with an intensity of 71 mm per hour, a 
soil loss of 7.9 t per ha was produced. This com- 
pared with 10.5 t per ha calculated from the USLE 
p pee An empirical model including the factors 
of rainfall erosivity, soil erodibility, slope, slope 
length, vegetation cover, and cultural practices, 
was applied to the Oued Setah basin, Morocco. 
The resulting grid square maps (scale 1:20,000- 
1:100,000) showed that erosion risk was highest in 
the mountain summit areas and on the glacis with 
rd drainage networks, sandy soil texture and a 

igh fire risk. The same method is useful on the 
regional level. Here satellite imagery can be useful 
in producing maps at sales of 1:100,000-1:500,000. 
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PREDICTING THE SEDIMENT CAPACITY OF 
CHANNE 


A 

G. M. Smart. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July car IAHS Publication No. 144, 1984. p 397- 
401, 3 ref. 


Descriptors: ‘Sediment transport, *Hydraulic 
properties, *Channels, *Slopes, *Water resources 
development, Alluvial channels, Mathematical 
studies, Tanzania. 


Alluvial sediment causes major problems in the 
development of African surface water resources. 
Almost all formulae for predicting sediment trans- 
port capacity are only applicable to low values of 
channel slope. Experiments and computer analyses 
have been used to derive a new equation suitable 
for alluvial sediments with mean grain diameter 
>0.4 mm on slopes up to 20%. The new equation 
closely predicts the sediment transport measured at 
Stiegler’s Gorge in Tanzania. (Author) 
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SEDIMENT YIELD ESTIMATION AND THE 
DESIGN OF SEDIMENT CONTROL STRUC- 
TURES IN RURAL AFRICA, 

Steffen, Robertson and Kirsten, Inc., Johannesburg 
(South Africa). 

* For primary bibliographic entry see Field 4D. 
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SHEET EROSION FROM ARABLE LANDS IN 
ZIMBABWE: PREDICTION AND CONTROL, 
Institute of Agricultural Engineering, Harare 
(Zimbabwe). 

H. A. Elwell. 

IN: ee in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 429- 
438, 5 fig, 1 tab, 14 ref. 


Descriptors: *Erosion, *Soil loss, *Model studies, 
Zimbabwe, Sheet erosion, Rill erosion, Gully ero- 


sion, Cropland, SLEMSA model, *Erosion con- 
trol. 


Rill and gully erosion on arable lands in Zimbabwe 
have been effectively controlled by mechanical 
conservation measures (contour ridges, storm 
drains, and waterways). However, rates of soil loss 
by sheet erosion of between 50 and 80 t per ha per 
year have been estimated. Forward projections 
indicate that this rate of soil loss will destroy the 
productive potential of large tracts of cropland 
within the next 30-50 years. The locally developed 
soil loss estimator SLEMSA and a soil life-span 
model are described, and their role in devising 
acceptable conservation strategies is discussed. 
(Author) 
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APPROACH TO TESTING THE USLE FACTOR 
VALUES IN KENYA, 

Agricultural Research Service, Morris, MN. 

C. A. Onstad, A. M. Kilewe, and L. G. Ulsaker. 
IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. [AHS Publication No. 144, 1984. p 439- 
450, 1 fig, 6 tab, 23 ref. 


Descriptors: *Erosion, *Soil loss, *Universal Soil 
Loss Equation, Maize, Kenya, Erosivity, Agricul- 
tural engineering, Soil erosion, Storms, Runoff. 


The applicability of the Universal Soil Loss Equa- 
tion to the Kenya region was studied in a set of 12 
field runoff plots established on an alfisol. The 
supporting practices factor (average of 0.66 for 
contouring) was directly transferable. Erosivity, 
expressed by the product of the storm total kinetic 
energy and the maximum 30-min intensity, was 
satisfactory for predicting soil loss. Preliminary 
crop management factors for maize and for maize 
with 3 t per ha residue were determined. These 
values were within the ranges quoted by sources 
throughout the world. The erodibility factor for 
soil at the site was 0.24 (English units) or 0.0314 t 
ha h per ha per MJ per mm. 
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EVALUATION OF FACTORS INFLUENCING 
WATER EROSION IN WEST AFRICA USING 
RAINFALL SIMULATION, 

Office de la Recherche Scientifique et Technique 
Outre-Mer, Abidjan (Ivory Coast). 

J. Collinet, and C. Valentin. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 451- 
461, 3 fig, 6 tab, 16 ref. 


Descriptors: *Erosion, *Soil loss, *Soil conserva- 
tion, Storms, *Agriculture, *Rainfall simulators, 
Erosion control, Africa, Rainfall intensity, Precipi- 
tation, Antecedent moisture, Soil moisture, Univer- 
sal Soil Loss Equation, Farming, Rainstorms, 
Vegetation, Mulching, Conservation. 


In order to provide an improved understanding of 
the factors influencing water erosion in western 
Africa, field studies were carried out in three coun- 
tries (Ivory Coast, Upper Volta, and Niger). Two 
types of rainfall simulators were used. Particular 
attention was given to the intensity-duration 
curves, the kinetic energy of the storms, and to the 
range of antecedent soil moisture conditions. 
Treatments were selected in accordance with the 
farming systems prevailing in the study areas. Re- 
sults were consistent with those obtained under 
natural rainfall. They suggested that surface gravel 
and cobbles are very effective in reducing erosion. 
In the humid tropics, the erosive effects of storm 
rainfall are offset by the natural protection provid- 
ed by the vegetative cover. The effectiveness of 
traditional conservative practices d ds upon 
the soil water infiltration. Above certain threshold 
values, ridges collapse and as a result erosion is 
strongly enhanced. Likewise, the efficiency of resi- 
due mulch depends upon the texture of the topsoil. 
Consequently, the indiscriminate use of the Uni- 
versal Soil Loss Equation which includes factors 
which are assumed to be independent can be 
highly hazardous. (Author) 
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TESTING THE APPLICABILITY OF A SOIL 
ERODIBILITY NOMOGRAM FOR SOME 
TROPICAL SOILS, 

International Inst. of Tropical Agriculture, Ibadan 
(Nigeria). 

A. Vanelslande, P. Rousseau, R. Lal, D. Gabriels, 
and B. S. Ghuman. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 463- 
473, 4 fig, 7 tab, 9 ref. 


Descriptors: *Erosion, *Soil erosion, Soil types, 
Nigeria, Tropical regions, Runoff, Soil structure, 
Sand, Clays, Nomograms. 


Soil erodibiity measurements using field runoff 
plots were made for three contrasting soils in Nige- 
ria. The soils were sand-silt-clay mixtures, one high 
in clay content, two high in sand content. Rainfall 
intensity was monitored for each experimental site 
using a daily recording rain gage. Soil erodibility, 
determined from field measurements were 0.015, 
0.04, and 0.04 (in SI units) for the clay soil and the 
two sandy soils, respectively. Soil erodibility esti- 
mated from a nomo; were 0.039, 0.025, and 
0.18 for the same three soils, respectively. The 
considerable differences between estimated and 
field results show that the nomo; should be 
modified to be used for tropical soils. 
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— OF SEDIMENT ON RESERVOIR 


Binnie and Partners, London (England). 

J. D. Pitt, and G. Thompson. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. LAHS Publication No 144, 1984. p 541- 
548, 4 fig, 4 ref. 


Descriptors: *Sedimentation, *Reservoir silting, 
*Sediment discharge, *Silting, Model studies, 
Mathematical models, Tarbela Reservoir, Oued 
Isser Reservoir, Algeria, Sediment transport. 


Sedimentation in reservoirs can be studied with 
mathematical and physical models. Reservoir half 
life as a function of the average sediment concen- 
tration of the inflow, reservoir volume, and mean 
annual inflow are shown in a set of curves. Reser- 
voirs fall into three classes: those with storage in 
excess of 50% of mean annual inflow, having half 
lives in hundreds of years; 5-50% of mean annual 
inflow, having half lives in decades; and smaller 
reservoirs, having half lives <20 years. For the 
largest reservoirs, sediment studies should consider 
possible land use changes and the effect of internal 
sediment flows. For the mid-size reservoirs, sedi- 
ment sluicing is useful. For the smallest reservoirs, 
it is essential to maintain reservoir capacity. A 
modification of the Corps of Engineers program 
HEC6 is used to model the disiribution of sediment 
deposits and a typical cross section in the Tarbela 
Reservoir. 
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PREDICTING THE DISTRIBUTION OF DE- 
POSTIED SEDIMENT IN SOUTHERN AFRI- 
CAN RESERVOIRS, 


Rand Afrikaans Univ., Johannesburg (South 
Africa). Dept. of Civil Engineering. 

G. W. Annandale. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 549- 
558, 6 fig, 4 tab, 24 ref. 


Descriptors: *Sedimentation, *Reservoir silting, 
*Silting, Model studies, South Africa, Borland- 
Miller model, Reservoir storage, Storage. 


The Borland-Miller (1958) method for predicting 
distribution of deposited sediment in reservoirs was 
evaluated using data from several South African 
reservoirs. The method was unreliable and did not 
provide sufficient information to assess the influ- 
ence of sediment deposition on flood lines. A semi- 
empirical method based on the principle of mini- 
mum stream power was proposed. It allowed dis- 





tribution of sediment as a function of distance from 
the dam wall for various rates of change in reser- 
voir width with distance. The general behavior of 
the dimensionless cumulative curves was verified 
qualitatively. The semi-empirical method was rec- 
ommended for preliminary design of reservoirs 
where relatively large quantities of deposited sedi- 
ment are expected. 
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SEDIMENT DEPOSITION IN MAJOR RESER- 
VOIRS IN THE ZAMBEZI BASIN, 
a co Research Station, Wallingford (Eng- 


d). 
P. Bolton. 
IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 559- 
567, 2 fig, 8 ref. 


Descriptors: *Sedimentation, *Reservoir silting, 
*Silting, Lake Kariba, Lake Cabora Bassa, Zambe- 
zi Basin, Reservoir storage, Storage, Erosion. 


The rates of sediment deposition were estimated 
for Lake Kariba and Lake Cabora Bassa in the 
Zambezi basin, Zimbabwe. Lake Kariba, with a 
mean annual sediment input in the range of 7 to 70 
million tons, is expected to fill with sediment in 
1,600 to 16,000 years. The dead storage capacity of 
Kariba, 116 billion cu m, is 60% of total capacity. 
Since the reservoir has a longitudinal profile and a 
relatively small drawdown (9 m maximum), all 
incoming sediment is likely to reach dead storage. 
Lake Cabora Bassa, with a sediment input about 3 
times that of Lake Kariba and a dead storage of 
12.5 billion cu m at a level of 295 m, will probably 
fill within 60-600 years. However, it is feasible to 
establish a minimum level of 305 m, which would 
increase the reservoir life to 350-3500 years. Much 
of the sediment accumulation in Cabora Bassa is 
likely to occur in the live storage area. As silt 
accumulates, it will be necessary to increase the 
annual drawdown to provide the current degree of 
downstream flood protection. Thus, sedimentation 
= affect Lake Cabora Bassa within its economic 
ife. 


SEDIMENT STORAGE REQUIREMENTS FOR 
RESERVOIRS, 

Ministry of Water Resources and Development, 
Harare (Zimbabwe). 

T. C. Kabell. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 569- 
576, 2 fig, 2 tab. 


Descriptors: *Sedimentation, *Sediment control, 
*Reservoir silting, *Silting, Reservoir storage, 
Storage, Zimbabwe, Water storage. 


Reservoir sedimentation is a serious problem in 
Zimbabwe, leading to diminished draft or even 
total loss of live storage capacity. The correct 
solution undoubtedly lies in improved conservation 
and land use practices, but unless and until such 
measures are adopted, adequate allowace for sedi- 
mentation must be included in water storage 
works. Sediment loads are known to vary widely 
between different rivers and from season to season, 
but there is a lack of sediment load data for Zim- 
babwe. It is proposed that until more reliable fig- 
ures of sedimentation rates are available, reservoirs 
should be designed to include a provision for sedi- 
mentation based on the mean annual runoff from 
the drainage basin. The sediment storage require- 
ments have been estimated from surveyed volumes 
of silt deposited in a number of reservoirs over a 

riod of several years. (Author) 
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FEASIBILITY OF FLUSHING SEDIMENTS 
THROUGH RESERVOIRS, 

Hydraulics Research Station, Wallingford (Eng- 
lan 


id). 
W. R. White, and R. Bettess. 
IN: Morag oe in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 


WATER CYCLE—Field 2 


Erosion and Sedimentation—Group 2J 


July 1984. IAHS Publication No 144, 1984. p 577- 
587, 7 fig, 2 tab, 4 ref. 


Descriptors: *Sediment control, *Reservoir silting, 
*Silting, *Flushing, *Sedimentation, Model studies, 
Reservoir storage, Storage, Kamativi Dam, Gwai 
River, Zimbabwe. 


The effect of sediment flushing of reservoirs was 
studied using a computational model, which was 
applied to the proposed Kamativi Dam on the 
Gwai River, Zimbabwe. The Gwai drainage basin 
has an area of 38,600 sq km and a mean annual 
runoff of 580 million cu m. Results showed that, 
without sediment flushing, the reservoir’s useful 
life would be about 30 years. Sediment flushing 
would extend the reservoir life significantly. Using 
large-capacity low level outlets could establish a 
state of dynamic equilibrium so that adequate 
water supplies could be provided for an indefinite 
period. For flushing to be effective, water levels 
must be maintained at low levels during a period of 
high river flow. Thus, sediment flushing is not 
appropriate where a reservoir is used for over-year 
storage, where the required water yield of the 
reservoir is comparable with the annual river flow 
or where periodic interruptions to the use of the 
reservoir cannot be tolerated. 
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USER’S MANUAL FOR THE INSTREAM SEDI- 
MENT-CONTAMINANT TRANSPORT MODEL 


SERATRA, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
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MATHEMATICAL MODEL, SERATRA, FOR 
SEDIMENT-CONTAMINANT TRANSPORT IN 
RIVERS AND ITS APPLICATION TO PESTI- 
CIDE TRANSPORT IN FOUR MILE AND 
WOLF CREEKS IN IOWA, 

Battelle Pacific Northwest Labs., Richland, WA. 
For primary bibliographic entry see Field 5B. 
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SEDIMENTS OF THE UPPER MISSISSIPPI 
RIVER: THEIR SOURCES, DISTRIBUTION, 
AND CHARACTERISTICS, 

Winona State Univ., MN. 

D. N. Nielsen, R. G. Rada, and M. M. Smart. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 67-98, 20 fig, 18 ref. 


Descriptors: *Environmental effects, *Sediment 
transport, *Erosion, Rivers, Mississippi River, Ge- 
ology, Hydrology, Land use, Glacial sediments, 
Tributaries, Sediment yield, Chippewa River, 
Wapsipinicon River, Suspended sediment, Particle 
size, Bed load, River beds, Channel morphology, 
Navigation, Locks, Dams. 


The geology, hydrology, and land use of the 
pe Mississippi River Basin are described and 
related to the kind and amount of sediment deliv- 
ered to the river. Sources of sediment are in tribu- 
tary basins. Non-bedrock sources (eroded soil, 
loess, ial drift, colluvium, and alluvium) are 
quantitively greater than bedrock sources. Tribu- 
taries with bed-load discharges equal to or greater 
than suspended-load discharges cause sediment 
transport problems and affect channel morphology 
in the Mississippi. Tributaries with more cohesive, 
finer sediments have little effect on channel mor- 
phology. However, they contribute greater vol- 
umes of fine sediment which is deposited in back- 
water areas. Total sediment yield increases from 
the northern to southern end of the basin because 
of increased runoff, agricultural activity, and dif- 
ferences in surface materials. The average particle 
size of suspended sediments is relatively uniform at 
equivalent flows and in tributaries of similar geolo- 
gy, land use, etc. Valleys — glacial 
outwash produce suspended sediment of larger av- 
erage particle size. The islands in the river are a 
result of overloading of the channel with coarse 
bed load and channel avulsion during high flows. 
Navigation dams have produced pools which are 


collecting fine sediment. Tail water areas have 
degraded because of sediment trapping in the pool 
and excess energy in the discharges. 
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RECENT RATES OF SEDIMENTATION IN 
THE MISSISSIPPI RIVER, 

Agricultural Research Service, Durant, OK. 
Water Quality and Watershed Research Lab. 

J. R. McHenry, J. C. Ritchie, C. M. Cooper, and J. 
Verdon. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 99-117, 3 fig, 7 tab, 9 ref. 


Descriptors: *Sedimentation rates, *Environmental 
effects, *Lakes, Rivers, *Aquatic habitats, Habi- 
tats, Mississippi River, Lake Pepin, Marshes, Back- 
water. 


Mean sedimentation rates in several backwater 
lakes and pools in the Upper Mississippi River 
Valley were 3.4 cm/year during 1934-64 and 1.8 
cm/year in 1965-75. In spite of the decrease in 
sedimentation, many of these lakes are expected to 
become marshes on the order of 50-100 years. 
Before the backwater lakes were formed by the 
construction of locks and dams, sediment deposi- 
tion on the floodplains was largely unnoticed. 
Within the last few years the noticeable sedimenta- 
tion has caused public concern. Maximum soil 
conservation measures are necessary to preserve 
the riverine habitat as long as possible. 
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INTERACTION WATER-SILICATE MINERALS 
IN THE UNSATURATED ZONE _ CON- 
TROLLED BY THERMODYNAMIC DISEQUI- 
LIBRIA, 

Kiel Univ. (Germany, F.R.). 

For primary bibliographic entry see Field 2K. 
W86-03756 


ROLE OF BOTTOM SEDIMENTS IN MODIFY- 
ING SOLUBLE PHOSPHATE LOADS TO A 
DENDRITIC, HYPERTROPHIC RESERVOIR, 
National Inst. for Water Research, Pretoria (South 
Africa). 

A. J. Twinch. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 381-392, 4 fig, 1 tab, 16 ref. 


Descriptors: *Phosphates, *Phosphorus, *Bottom 
sediments, *Adsorption, ‘*Simulation analysis, 
*Reservoirs, *Computer models, *Lake sediments, 
Sediment transport, Models, Model studies, Rivers, 
Hydrologic models, Phosphorus removal, Dis- 
solved solids, Fluvial sediments. 


A survey of phosphate uptake/release characteris- 
tics of sediments in a riverine section of a dendritic 
impoundment was undertaken to assess their role 
in modifying soluble phosphate concentrations in 
the inflowing river water. A sharp gradient in 
soluble phosphate concentration occurs along a 5 
km riverine stretch between the river inflow 
(>I mg/liter) and the main body of the reservoir 
(about 0.5 mg/liter). The results of this study of 
gest that direct phosphate uptake by bottom sedi- 
ments may be partly ——— for this phenome- 
non. A simulation model was developed to quanti- 
fy this phosphate uptake at varying river flow rates 
and reservoir water levels. The simulation runs 
suggest that up to 50% of the total soluble phos- 
phate load could be retained by sediments in the 
riverine section. However, this is insufficient to 
account for the observed gradient and other fac- 
tors must also be important in controlling the de- 
cline in phosphate concentration. (Author) 
W86-03787 


CALIBRATION OF HYDROLOGY AND SEDI- 
MENT TRANSPORT ON SMALL AGRICUL- 
TURAL WATERSHEDS USING HSPF, 

Camp, Dresser and McKee, Inc., Boston, MA. 





Field 2—WATER CYCLE 


Group 2J—Erosion and Sedimentation 


D. E. Schafer, D. A. Woodruff, R. J. Hughto, and 
G. K. Young. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling a a" Meeting, 
March 25-26, 1982, Washin; PA-600/9. 
82-015, August 1982. p 54-68, % +g 2 tab, 11 ref. 


Descriptors: *Mathematical models, *Agricultural 
sone *Calibrations, Sediment transport, Ag- 
ricultural runoff, Hydrologic models. 


This paper discusses the capabilities of the Envi- 
ronmental Protection Agency’s Hydrology Simu- 
lation Program-FORTRAN (HSPF) for modeling 
runoff and sediment transport on three small agri- 
cultural : Mississippi 802, Oklahoma C- 
4, and Oklahoma Cs. HSPF appears to be suitable 
for simulating runoff and sediment from agricultur- 
al watersheds. However, the model should be veri- 
fied on each of these watersheds before being used 
as a predictive tool. An independent data set for 
verification would provide a test for the calibrated 
parameter values, and further analyze the model’s 
applicability to ecb agregqansd watersheds and to 
agricul in general. The ability of 
the model to danelate the hydrologic response and 
sediment removal from the watersheds is consid- 
ered reasonably good. Large percent differences 
between measured values were extremely high. 
This is particularly evident during the initial 
a of simulation in A ys initial —— 
be partially responsible for r simulation 
Overall good model performance Ebest illustrated 
by the double mass analysis plots. These show that, 
aside from undersimulation during model start up, 
parallel lines can be drawn to the lines of one-to- 
one correspondence of measured and simulated 
values. iment simulation errors on Oklahoma 
Watersheds C-4 and C-5 were found to be signifi- 
cantly related to errors in their respective hydrolo- 
gy calibrations. 
'W86-03825 


PROCEEDINGS OF THE CONFERENCE ON 
COASTAL EROSION AND WETLAND MODI- 
FICATION IN LOUISIANA: CAUSES, CONSE- 
QUENCES, AND OPTIONS. 

Louisiana Universities Marine Consortium, Chau- 
vin. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-152777. 
Price codes: A1l2 are es copy, A0l in microfiche. 
Conference held , 1981, Baton Rou: 
Louisiana. FWS/OBS-82/59, September 1982. 
Edited by Donald F. Boesch. 256 p. 


Descriptors: *Wetlands, *Erosion, *Louisiana, 
Bank erosion, Erosion control, Erosion rates, 
Coastal marshes, Salt marshes, Tidal 
marshes, ement planning, Planning, Sea 
level, Fisheries, Waterfowl. 
The causes and consequences of coastal erosion 
and wetlands modification in Louisiana, and the 
itigative options to slow the loss of coastal lands 
are . Specific topics covered include sedi- 
mentation and sea-level rise, geological and human 
factors, mudflat and marsh progradation, canal 
dredging, the effects of coastal alteration on marsh 
plants, effects of wetlands deterioration f fish and 
wildlife resources, economic aspects of land loss, 
future sea-land changes, dune vegetation and stabi- 
lization, and reversal of coastal erosion by rapid 
sedimentation and shoreline in Louisiana during 
the early 1980’s was 130 sq km/yr. (Halterman- 


PTT) 
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SEDIMENTATION AND SEA- 
LEVEL RISE AS FACTORS AFFECTING LAND 
LOSS IN COASTAL LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. H. Baumann, and R. D. DeLaune. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in ee 
Causes, Consequences, and Options, October 5 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p ee 13, 5 fig, 14 ref. 


Descriptors: *Wetlands, *Marshes, Coastal 
marshes, Salt marshes, Sea level, Water level, 
*Louisiana, Accretion. 


The conversion of marsh to open water habitat as a 
result of natural phenomena is discussed. Rates of 
apparent sea-level dating, artificial marker hori- 
zons, and water level data. The study sites are not 
vertically accreting at a rate needed to maintain 
intertidal elevation, and have subsequently been 
subj to net submergence since at least the 
mid-1950’s. Rates of apparent sea-level rise at the 
two study areas were 1.2 and 1.3 cm/yyr from 
1954 to present. Sedimentation rates through the 
same period were approximately 0.7 cm/yr over 
most of the area of investigation, though stream- 
side marshes aggraded at a rate of 1.35 cm/yr. The 
transformation of marsh to open water will be 
complete in a few decades if present trends contin- 
ue. A research strategy that will narrow manage- 
ment alternatives is briefly outlined. (Halterman- 


PTT) 
W86-03851 


ASSESSMENT OF GEOLOGICAL AND 
HUMAN FACTORS RESPONSIBLE FOR LOU- 
ISIANA COASTAL BARRIER EROSION, 
Louisiana — Survey, Baton Rouge. 

S. Penland, and R. Boyd. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 14-38, 24 fig, 22 ref. 


Descriptors: *Erosion, Bank erosion, *Beach ero- 
sion, *Louisiana, Erosion control, Erosion rates, 
= ement planning, Planning, Louisiana, Sea 
level. 


Coastal barrier land loss and sediment loss are 
described and modeled. Land loss results from the 
natural process of deltaic transgression and marine 
erosion, combined with the impact of human de- 
velopment. A three-stage model is described for 
the evolution of abandoned Mississippi deltas. 
Coastal barrier sediment loss, hence land loss, is 
attributed to several mechanisms, including long- 
shore loss into spits and tidal deltas, landward loss 
through overwash and a subsiding lagoon, offshore 
loss due to an ——, in offshore/onshore trans- 
port capacity, and subsidence of the deltaic sand 
sources. Human impacts are also discussed. (Hal- 
terman: 
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MUDFLAT AND MARSH PROGRADATION 
ALONG LOUISIANA’S CHENIER PLAIN: A 
mo REVERSAL IN COASTAL ERO- 
Louisiana State Univ., Baton Rouge. Coastal Stud- 
ies 

J. T. Wells, and G. P. Kemp. 

IN: Pr of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS/82/59, 
September 1982. p 39-51, 6 fig, 16 ref. 


Descriptors: ne, *Sea ange — 
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The new influx of fine-grained sediment into the 
chenier plain coast of southwestern Louisiana is 
disc . A major ramification of this is localized 
coastal progradation along what had snaps 
been the most rapidly retreating shore’ in the 
United States. Silts and clays from the Atchafala’ 
River are now es mudflats coe h 
coast. These transitory mudflats provide a b 
incoming storm waves and serve as a tem) vate 
storehouse for littoral sediments. Accelerated 
growth of the chenier plain is expected when the 
subaerial Atchafalaya Delta outgrows Atchafalaya 
Bay, thus allowing an even greater volume of 
ents to enter the dynamic shelf region sea- 
ward of the bay. The present coastal erosion is 
expected to reverse within 50 to 100 years. (Halter- 
man-PTT) 
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WETLAND LOSS DIRECTLY ASSOCIATED 
WITH CANAL DREDGING IN THE LOUISI- 
ANA COASTAL ZONE, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 6G. 
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AND WETLAND EROSION RATES 
IN COASTAL LOUISIANA, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 
For primary bibliographic entry see Field 6G. 
W86-03855 


LEGAL IMPLICATIONS OF COASTAL ERO- 
SION IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Sea Grant 
Legal Program. 

For primary bibliographic entry see Field 6E. 
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EFFECTS OF COASTAL STRUCTURES ON 
SHORELINE STABILIZATION AND LAND 
LOSS - THE TEXAS 


EXPERIENCE, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 
For primary bibliographic entry see Field 2L. 
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SAND DUNE VEGETATION AND STABILIZA- 
TION IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

I. A. Mendelssohn. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland poy no ser in ae 
Causes, Consequences, and ions, October 5- 
1981, Baton Rouge, Louisiana. SPWS/OBS 82/59, 
September 1982. p 187-207, 16 fig, 26 ref. 


Descriptors: *Beach erosion, *Barrier Island, 
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Louisiana’s barrier dune vegetation, and its use for 
dune building and stabilization on Timbalier Island 
is discussed iously, the use of hard structures, 
such as groins, jetties, and seawalls, to control or 
reduce barrier island erosion in Louisiana had met 
with limited success. The use of vegetation to 
stabilize substrates offers a sound alternative to the 
hard structure approach to erosion abatement. The 
importance of this program is discussed, with a 
focus on marine processes which erode the aban- 
pos one delta and concentrate a restricted quantity 
sediments into highly aes bar- 
its, and beaches which overlie un- 
cenelliined ta silts and clays. Subsequent sub- 
pen cg a ne gman a 
level, generates a rapid t sea-level rise, 
equivalent to 1 m/1 process has pro- 
duced a very serious Rasior island erosion prob- 
lem. (Halterman-PTT) 
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REVERSAL OF COASTAL EROSION BY 
RAPID SEDIMENTATION: THE ATCHAFA- 
INA DELTA (SOUTH-CENTRAL LOUISI- 


ee State Univ., Baton Rouge. Coastal Stud- 

tes Inst. 

H. H. Roberts, and I. I. I. Van Heerden. 

IN: i of the Conference on Coastal 

nom and Wetland pe ge ne in at 
uses, Consequences, Options, October 5-7, 

1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 

September 1982. p 214-231, 14 fig, 14 ref. DACW 

29-77-C-0163. 

Descriptors: *Sedimentation, “Deposition, *Sea 

level, *Louisiana, *Marshes, *Deltas, Benefits, 

Flood data, Flood discharge, Flow discharge, 

Flooding, Mississippi River, Atchafalaya River. 





Systematic monitoring of changes within the delta 
system of the Atchafalaya Bay over a four year 
period has shown that delta growth is proportional 
to flood volume and duration. Land loss was re- 
versed during a major flood in 1979. The formation 
of deltas by channel bifurcation and bar fusion in 
several areas has elevated water levels near the 
coast during floods, causing sediment-rich water to 
be transported into surrounding marshes. New 
growth is evident at the downdrift chenier plain, 
and appears to. be a result of id sedimentation 
since the 1950’s. (Halterman 
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HYDROCHEMICAL AND ISOTOPIC CON- 
TENT OF BASALT GROUNDWATERS _§BE- 
NEATH THE HANFORD SITE, WASHING- 


TON 
Rockwell International, Richland, WA. Energy 
Systems Group. 

. L. Graham, and R. W. Bryce 


Es A. Spane, 
Available from the National Technical Information 
oe VA 22161 as DE82-015795. 


Service, Spri 
Price codes: A = [eee og y, AOl in microfiche. 
RHODW.SA-190. h 1982. 26 p, 10 fig, 10 
tab, 19 ref. DE-AC06-77RL01030. 


Descriptors: *Geochemistry, *Water analysis, Ra- 
dioactive waste , Groundwater movement, 
Basalt Waste Isoloation Project, Columbia River, 
Hanford Site, Washin, en Baseline studies, Spatial 
variation, Isotope 


r inorganics, trace elements, om 
pe eB stable and unstable isotopes were st 
basaltic groundwaters involved with the Basalt 
Waste Isolation Project, Columbia River basin. 
Three groundwaters were sampled: Saddle Moun- 
tains (sodium-calcium bicarbonate type), Wanapum 
Ronde bicarbonate-chloride Ve , and Grande 

onde (sodium chloride = vee ertical and areal 
tions occurred wii rt intervals. The hy- 
eothenlod’ differences exhibited for the basalt 
formations are attributable to variations in ground- 
water residence time, geochemistry of the flow 
continuum, and thermodynamic relationships that 
control rock/water interactions. The ov dilute 
nature and low concentration of conservative con- 
stituents in groundwater within the Saddle Moun- 
ee ee 
basalt groundwaters. In comparison, increased 
chloride, fluoride, and sulfate and decreased car- 
bonate content with depth, indicate that ground- 
waters in the Grande Ronde Basalt are part of an 
intermediate to regional groundwater flow system. 


( 
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GEOCHEMISTRY AND GEOHYDROLOGY OF 
THE WEST DECKER AND BIG SKY COAL- 
MINING AREAS, SOUTHEASTERN 


MON- 
TANA, 
cea Survey, Helena, MT. Water Resources 
iv. 


R. E. Davis. 

Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
ope Report 83-4225, 1984. 109 p, 31 fig, 14 tab, 


Descriptors: Spoil banks, *Strip mine wastes, Strip 

mines, Coal mines, *Groundwater, Impaired water 

uality, “Water i levels, *Dissolved solids, West 
ker Mine, Big Sky Mine, *Montana. 


. pa West Decker Mine area, — levels ~_ 
of the mine at post-mining equilibrium may 
almost 12 feet higher than pre-mining levels. Dis- 
solved-solids concentration in water from coal 
aquifers is about 1,400 milli per liter and 
from mine spoils is about 2,500 milligrams per liter. 
About 13 years will be required for ground water 
moving at an av velocity of 2 feet per day to 
flow from the to the Tongue River Reser- 
voir. The increase in dissolved-solids load to the 
reservoir due to mining will be less than 1 percent. 
In the Big Sky Mine area, water levels at post- 
mining equilibrium will closely resemble pre- 


mining levels. Dissolved-solids concentration in 
water from coal aquifers is about 2,700 milligrams 
per liter and from spoils is about 3,700 milligrams 
per liter. About 36 to 60 years will be required for 
fe pe water moving at an average velocity of 1.2 
Bod to flow from the spoils to Rosebud 
The average annual increase in dissolved- 
Sass laubte nadieaaeesouninn witeeaen 
_—_ although a greater increase probably 
occur during summer months when flow in 

the creek i ; low. (USGS) 
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OCCURRENCE AND DISTRIBUTION OF FLU- 

Nairobi Un enya) Dept f Dental Sui 
lairobi Univ. (Kenya t. o! urgery. 

IN: Challenges in African Hydrology and Water 

Resources: of the Harare Symposium, 


July 1984. IAHS Publication No. 144, 1984. p 75- 
86, 4 fig, 2 tab, 18 ref. 


Descriptors: *Geochemistry, *Water pollution 
sources, a *Water quality, *Groundwat- 
er, Water su upply, Public health, Boreholes, Wells, 
Kenya, Rift Valley, Water pollution effects. 


Water samples from 1286 boreholes from different 
parts of Kenya were analyzed for their fluoride 
concentrations. The majority of the samples 
(61.4%) had fluoride ion concentrations above 1.0 
ove a per million, while 19.5% had above 5.0 ppm. 
levels of fluoride were found to occur in 
most 

obi, i 
which contain approximately 59.5% of Kenya’s 
fe gece The high fluoride areas tended to coin- 
le with the geographic locations of volcanic 
rock in and around the Rift Valley region. It was 
also observed that the deeper the boreholes, the 
ter the tendency for higher concentration of 
pe in groundwater. The findings show that 
to defluoridate groundwater in most 
en > the country for the health of the majori- 
ty of the ape te geen if, as demanded by the 
increase in |e greene. undwater resources are 

ited. (Author 


L be eS 


HYDROCHEMICAL BALANCES OF FRESH- 
WATER SYSTEMS: — OF THE 
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Naturvetenskap! icoeping (Sweden Foritingsaboratoriet i Studs- 
weden 


vik, Nykoepin; 
For avd Route entry see Field 5B. 
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ROLE OF NATURAL ORGANICS ON WATER 
INTERACTION WITH SOIL AND ROCK, 

Kiel Univ. (Germany, F.R.). 

G. Matthess. 


In: Hydrochemical Balances of Freshwater Sys- 
tems: ings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 11-21, 36 ref. 
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matter, » Siero Percolation, Groundwater 
pollution, Soil horizons, Adsorption. 


a melee Rares 083 and biological process- 
es Ww control between the sub- 
terranean water and the solid phases in the unsatu- 
rated and saturated zones are affected in many 
respects by the —— of solid or dissolved or- 
ganic matter. ny ane substances in the Earth’s 
biological materials. Humic 

organic constituents of 

non-humic substances in 

soils and sediments are carbohydrates, proteins, 
pace ma, Nand once 
ar weight organic geoc! process- 
that are affected by the egg of —— 


cuisines soe 
— oxidation reduction, psec and - 
biochemical processes 


that are affected by y organic substances are bio- 
chemical degradation Ii synthesis. The phys- 





WATER CYCLE—Field 2 
Chemical Processes—Group 2K 


ical processes that are influenced by organic sub- 
stances are advection, —— filtration, and gas 
transport. The geochemical and biochemical reac- 

tions during percolation of infiltrated rainwater 
through the unsaturated zone down to groundwat- 
er table establish the quality of the underlying 
groundwater. The content of dissolved — 
substances increases in water 0 
organic horizons of the soils. contents of oxi- 
dizable organic substances are partly controlled by 
the vegetation or type of tree cover. 
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INTERACTION WATER-SILICATE MINERALS 
IN THE UNSATURATED ZONE _ CON- 
TROLLED BY THERMODYNAMIC DISEQUI- 


LIBRIA, 
Kiel Univ. (Germany, F.R.). 
W. Ohse, G. Matthess, A. Pekdeger, and H. D. 
Schulz. 
IN: H drochemical Balances of open Sys- 
tems: gs of the Uppsala um, Sep- 
tember 1984. TAHS-AIS a ter No 150, 
1984. p 31-40, 6 fig, 9 ref. 


Descriptors: *Minerals, *Silica, *Kaolinite, *Gla- 
cial sediments, *Silicates, *Sediment-water inter- 
faces, *Interstitial water, *Thermodynamics, Sedi- 
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Pore waters from the unsaturated zone of Quater- 
nary glacial outwash sediments were won by cen- 
trifugation. Mineral stabilities of the main silicate 
minerals ppv to dissolved inorganic spe- 
cies were ied out on the basis of chemical 
thermodynamics with the computer program 
WATEQF (Plummer et al., 1976). calculations 
show tendencies of mineral disequilibria, which 
result in corroded grain surfaces or in precipitates 
as_detected by scanning electron microscopy 
oD AX. and energy dispersive analysis of X-rays 
Below the weathered zone the = 
waters approach saturation with respect to feld- 
spar, mica and amorphous silica, whereas quartz 
oversaturation exists in the total profile. The un- 
dersaturation of the pore waters with respect to 
feldspar in the top horizons is combined with a 
relative enrichment of kaolinite in these sediments. 
After a — | pe of about 60,000 years a 
general decrease of the corrosion state of feldspars, 
dependent upon saturation state of pore waters 
versus depth, is established. (Author) 
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HYDROGEOCHEMICAL EVOLUTION AND 
VARIABILITY OF GROUNDWATER IN EX- 
PERIMENTAL BASINS OF S. W. WESTERN 
AUSTRALIA, 
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COMPARATIVE STUDY OF bg 
REDOX PROCESSES IN THREE 
AQUIFERS, ; 

British Geological Survey, Wallingford (England). 
For primary bibliographic entry see Field 2F. 
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SIMULATION OF PHYSICOCHEMICAL 
INTERACTIONS IN A WATER-ROCK SYSTEM 
IN ASSESSING GROUND-WATER QUALITY, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
a? i Inzhenerdoi Geologii, Moscow 
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Field 2—WATER CYCLE 


Group 2K—Chemical Processes 


Principles of simulating physicochemical interac- 
tions in a water-rock system are discussed. It is 
shown that simulation of this kind provides close 
it between estimated and real distributions 
adenem in groundwater. Thus, the simulation 
can be used in theoretical studies of hydrochemical 
processes and for predicting changes in ground- 
water chemical composition. Maximum agreement 
between estimated and real distributions of ele- 
ments in groundwater is attained by approximating 
existing water-rock systems to state of chemical 
equilibrium. The degree of this approximation in- 
creases with a decrease in the rate of groundwater 
seepage, as well as with an increase in groundwat- 
er temperature and in the ratio between solid and 
liquid phases (S/L ratio). In non-equilibrium sys- 
tems, simulation results may indicate the trends 
and final effects of the processes occurring in the 
system during its evolution to equilibrium. Quanti- 
tative agreement between simulation data and real 
concentrations of elements in non-equilibrium sys- 
tems may be reached by using algorithms compris- 
ing the principles of chemical thermodynamics, 
physicochemical hydrodynamics and _ kinetics, 
making allowance for the strong impact which the 
HGD (hydrogeodeformation) earth field has on 
these processes. (Author) 
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Thermodynamic methods have been used to pre- 
dict the quantities of elements that can be trans- 
ported in solution under various conditions of tem- 

rature, pressure, and solution composition. 

ecent studies show that equilibrium is often not 
attained under conditions prevalent during the dis- 
persion of metals away from ore deposits. Based on 
silicate dissolution studies, a dissolution precipita- 
tion model was derived to explain observed miner- 
al-water interaction kinetics. With this method, the 
rate of release of elements from the solid mineral 
during dissolution is initially linear with time, until 
saturation with respect to another solid phase con- 
taining the released elements is attained. Two 
processes then become operative - a continued 
release (linear rate) of the elements from the dis- 
solving mineral, and removal of the released ele- 
ments by precipitation. These relations give rise to 
a kinetic contribution to the quantities of metals in 
solution over and above those that would be pre- 
dicted by thermodynamics alone. The magnitude 
of this kinetic enhancement factor is dependent 
upon the relative magnitudes of the dissolution rate 
constant for the dissolving mineral and the precipi- 
tation rate constant for the precipitated mineral 
and can be of the same order of magnitude (or 
more) as the thermodynamic equilibrium factor. A 
systematic study of mineral-solution interaction ki- 
netics is required to provide basic data to enable 
the prediction of the processes of leaching of ore 
deposits and the concentrations of metals to be 
expected in solution during geochemical studies. 
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HYDROCHEMICAL PROCESSES IN 
GROUNDWATER DISCHARGE AREAS, 
Uppsala Univ. (Sweden). 
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AND IONIC COMPOSITION OF RIVER 
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ERN FRANCE), 
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The evolution of spring water composition for 
pure dolomite rock of Northern Italy was studied 
using data on dissolution kinetics from laboratory 
experiments and carbon isotopes to determine reac- 
tion mechanisms. Ca/Mg ratios of spring water 
show congruent dissolution of dolomite. Surface 
water sampled at high altitudes before infiltration 
into the dolomite has low Ca and Mg concentra- 
tions and lower than atmospheric CO2 pressures. 
Concentrations of these minerals in springs around 
the reefs and delta Ci3-values in a number of 
springs are consistent with open system dissolution 
during flow through fissures from high altitude to 
spring level. Therefore, the fissures must be large 
enough to permit air circulation. Dissolution ex- 
riments with polished dolomite slabs immersed 
in water charged with air for a period of two 
months confirmed a rapid rate of dissolution for 
dolomite. Under field conditions, only a few days 
would be needed to reach concentrations of dolo- 
mite near saturation. Some springs have lower 
delta-C13 levels and show small Ca and Mg con- 
centration increases. Such springs are considered 
to reflect an additional flow component due to the 
drainage of vegetated soil in the area surrounding 
the reef. 
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DESIGN OF A HYDROCHEMICAL DATA 
COLLECTION PROGRAMME, 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 
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For peeey bibliographic entry see Field 7A. 
W86-03769 


CONDITIONS AND FREQUENCY OF SAM- 

PLING FOR ELUCIDATIONS OF TRANSPORT 

MECHANISMS AND ELEMENT BUDGETS IN 

UPLAND DRAINAGE BASINS, 

oe iran «ge Dept. ~ Lo 7 epee 
Or prim: ibliographic entry see Fie! . 

W8003770 wit zs 


USE OF DIFFERENT PHYSICAL SEPARA- 
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SPECIATION STUDIES IN NATURAL 
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Hydrochemical balance studies require knowledge 
of the speciation of the elements concerned, 
namely the distribution between soluble and sus- 
ded forms and among different soluble ies. 
e separation of truly soluble forms of trace 
elements from the fraction associated with the 
particulate phase in natural freshwater is usually 
not possible by membrane filtration. Alternative 
techniques such as ultrafiltration, centrifugation, 
dialysis in situ or in the laboratory, electrodialysis, 
free-liquid electrophoresis, gel filtration, or a com- 
bination of separation steps based on these tech- 
niques are required. Each of these separation tech- 
niques is critically evaluated with respect to its 
feasibility for speciation studies in natural waters. 
In general, separations that can be carried out at 
the sampling site are preferable. Choosing the 
proper combination of separation techniques to 
characterize the systems involved will become in- 
creasingly important and more analytical work is 
needed in this field. 
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A _hydrogeochemical survey in the drainage basin 
of the Rio Vouga i was carried out 
during the summer of 1981. Waters and composite 
rock samples were analyzed for major constituents 
and some trace elements. The dominant rock types 
of the basin are granite and metasediments. A 
comparison of water and rock chemistry, using 
discriminant function analysis of the data obtained 
on the water chemistry, showed that distinction 
between — and metasedimentary waters is 
ible. However, partial weathering of rock- 
orming minerals as well as contributions of marine 
aerosols and of fertilizers to the water chemistry 
obfuscate straightforward relationships. A brief 
survey of water chemistry in the Ria de Aveiro 
revealed that the elements Al, Fe, and Mn behave 
conservatively during estuarine mixing, which is 
probably caused by conservative mixing of colloi- 
dal matter in this lagoon. (Author) 
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A study of the ween eochemical balance in the 
territory of the U.S.S.R. and its separate regions 
enabled a regional evaluation to be made of the 
role of subsurface waters in the redistribution of 
matter in the upper parts of the earth’s crust. The 
intensity of the processes of chemical weathering 
of the major of rock-forming minerals was 
calculated for large platform and mountain-folded 
regions. The kinetics of chemical weathering and 
formation of secondary products was obtained 
from detailed hydrogeochemical balance investiga- 
tions of key areas. In interactions between subsur- 
face waters with mountain rocks, a transformation 
of the latter takes place. As a result, chemical 
elements, in strictly definite amounts for each case, 
pass into a solution and form a subsurface constitu- 
ent of the hydrogeochemical balance of separate 
ions. The hydrogeochemical balance was used for 
the quantitative estimation of discharge of subsur- 
face waters with an abnormal chemical composi- 
tion on the basins of the rivers Velichshai and 
Tutkhun. The balance method allowed the investi- 
gation of the natural discharge of thermomineral 
and mineral waters. The data obtained agreed well 
with estimations of reserves of types of subsurface 
waters studied by means of the hydrodynamic 


method. 
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Seasonal and long term (1950-1980) variations in 
concentrations of ae cations and anions for 10 
5 rivers in the U.S.S.R. were studied along 
with the relation between hydrochemical and hy- 
drological regimes and transport of major ions. 
The basic method of investigation of long-term 
variations was detection of linear trends from the 
records of flow-weighted annual concentrations. 
For 13 rivers for which 20-yr water quality 
records were available and which were not associ- 
ated with major sources of pollution (background 
rivers) linear trends were found to be insi t, 
with relative values of 1.0-1.5%. A y to- 
= an increase ‘ ram pnp gee ad chloride may 
ry start of an genic impact, 
which may change the low concentration of back- 
ground rivers. In the rivers Don, Kura and Terek, 
the relative value of linear trends for Cl(-), SO4(--), 
Na(+) and K(+) was 2-4%. Insigni t negative 
trends were observed for the rivers Yenisei, Lena 
and Ob. In rivers ex; to heavy anthropogenic 
impact, an increase (by 10-40%) of the major ions 
pe oh was observed in spite of the considerable 
(25-35%) decrease in water flow. The greatest 
increase was observed in the transport of Cl(-), 
SO4(--), and Na(+) and K(+). 
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Results are presented from a model study carried 
out under dynamic conditions, of the migration of 
heavy-metal ions Mn(2+), Ni(2+), 
Zn(2+), Cd(2+), Hg(2+), Pb(2+), and Fe(3+), 
with and without natural chelate-forming agents 
(dissolved humic acids) in order to study the role 
of various hydrochemical processes, mainly in the 
saturated zone of alluvial aquifers. The collected 
data are interpreted according to the recently de- 
veloped techniques of ‘the three characteristic 
= The elimination (binding) forms of the 

eavy-metal ions with the filtration medium were 
analyzed with the aid of a differential extraction 
sequence. Results indicated that in the presence of 
dissolved humic (fulvic) acids as no’ hydrogeo- 
chemical i ients, homogeneous chelate forma- 
tion prevails, thereby reducing the filtration 
medium - water interactions and thus increasing 
the migration capability of these toxic inorganic 
pollutants. The modified extraction sequence as 
well as the analyses of the solid-phase composition 
and tests of the influence of migration forms on 
plant uptake aid in more satisfactory prediction of 
the hazard posed by secondary metal-ion remobili- 
zation and pollution. The present study may also 
be of use in predicting hydrochemical processes 
for the artificial recharge of groundwater reserves 
and their purification to obtain potable supplies. 
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This is the second report in a planned series on the 
hydrodynamics of the San Francisco Bay. A 
number of changes have been proposed for Suisun 
Bay that could have an effect on the water quality 
in the region, for example, a proposed deepening 
of the shipping channel, a suggested tidal barrier, 
and a proposed San Luis Drain into the bay near 
Chipps Island. These factors illustrate the need for 
a better understanding of the hydrodynamics in 
Suisun Bay. The hydrodynamic circulation in 
Suisun Bay is typical of a progressive wave in a 

ially mixed estuary. The main flows are along a 
ew well-defined channels, separated by shallow 
gravel banks and mud flats, and also occur be- 
tween islands. Evidence is found of tidal trapping 
in Grizzly Bay. There is a difference in the on 
of the tidal currents going into Grizzly Bay and 
those ing through the Suisun Cutoff north of 
Ryer Island. The net effect of these phase differ- 
ences when averaged over a tidal cycle is to in- 
crease the dispersion of pollutants. The data proc- 
essing and archiving techniques used were devel- 
oped for an earlier report on the current in the 
South San Francisco Bay. The original data were 
first converted into a standard 30-minute averaged 
file for each meter deployment. Time series plots, 
Eulerian progresive vector diagrams, and current 
roses were prepared. The current and conductivity 
data provide a substantial base for further analyses 
of flushing mechanisms. (Fazio-Omniplan) 
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CURRENTS IN SAN PABLO BAY, 

California Univ., Berkeley. 
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Eleven stations in San Pablo Bay were deployed in 
March-May 1979 and May-November 1980 to pro- 
vide seasonal measurements and variations of cur- 
rent, conductivity, temperature and salinity. The 
average tidal current cycle can be used to model 
the typical tidal excursions and mean residual cur- 
rents for studies of pollutant dispersion and its 
effect on the bay’s ecology. San Pablo Bay has two 
main flows bordered by large mudflat areas. It also 
has significant salt and brackfish tidal marshes 
which support numerous food organisms. Seasonal 
changes in salinity cause seasonal changes in fish 
populations; larger freshwater inflows in winter 
allow more freshwater fish varieties to extend sea- 
ward. The bay’s flow is typical of a progressive 
wave in a partially mixed estuary, with the slack 
velocities occuring several hours after high and 
low tide and at different times along the main 
channel and the shallow area to the north. The 
exchange between the strong main channel flows 
and the weaker flows in the shallows increases the 
longitudinal dispersion of pollutants in the main 
channel. Conversely, pollutants released in the 
shallows will take a relatively long period to be 
dispersed and diluted. Pollutant dispersion is usual- 
ly only critical during periods of low Delta out- 
flow. The current and conductivity data provide a 
substantial base for further analyses of flushing 
mechanisms. Suggestions for future research in- 
clude studying the correlation between tidal eleva- 
tion, flow velocity and salinity, and the effect of 
wind stresses on the flushing process and on resid- 
ual currents in the shallows. (Atkins-Omniplan) 
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The Chesapeake Bay model, a fixed-bed model 
constructed to a horizontal scale ratio of 1:1000 
a scale ratio of 1:1000, reproduced the 
apes y from the ocean to the head of 
tides h betes: Reproduction extended to 
apm ft contour. The model was a eg with 
pd negcs yy # urtenances to reproduce accu- 
rately and measure tidal heights, tidal currents, 
salinity distributions, and freshwater inflows. Due 
to the immense size of the model (8.6-acre model 
housed in a 14-acre building), complete computer 
control and data aquisition capabilities were pro- 
vided. Severe limitations in prototype data in addi- 
tion to substantial wind contamination of those 
data necessitated a detailed data analysis program 
which resulted in a modified approach to physical 
a verification. This was noe pe: in — 
ollowing two separate modes o' tion: verifi- 
cation for tidal heights and tidal velocities using an 
M2 constituent tide and a constant long-term fresh- 
water inflow, and verification for salinities using a 
typical 28-day tidal cycle (with long-period wind 
energy filtered out) and inflow hydrographs repro- 
duced in 2-wk time-steps. A bubbler system was 
incorporated in the model to statistically reproduce 
the vertical mixing caused by wind fields acting on 
the prototype. Excellent verification of the model 
was achieved. (Author) 
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The inland travel of saline water from the ocean 
into the Altamaha and Satilla Rivers in Georgia, 
and the St. Marys River in Georgia-Florida, was 
investigated in November 1981. Aonsemally high 
tides coupled with low river flows probably result- 
ed in near maximum inland travel of saline water 
into these rivers. The maximum tide ts during 
the days of the investigations, meas by a tide- 
stage recorder at Fernandina Beach, Florida, were 
6.3 feet (November 13) and 5.8 feet peep rated 14) 
above sea level. Mean daily flows of the Al 
Satilla, and St. Marys Rivers at stream-gaging sta- 
tions in the vicinity of the study reaches were 
2,080, 84, and 109 cubic feet per second, respec- 
tively. Specific conductance served as an indicator 
of ocean-derived saline water in the rivers and was 
used to determine the chlorinity gradients of the 
river reaches. The maximum distance saline water 
traveled inland during the high tides was about 24 
river miles in the Altamaha River, 51.5 river miles 
in the Satilla River, and 40.2 river miles in the St. 
Marys River. (USGS) 
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ECOLOGICAL SOLUTIONS TO ENVIRON- 
MENTAL MANAGEMENT CONCERNS _IN 
THE PINELANDS NATIONAL RESERVE: 
PROCEEDINS OF A CONFERENCE, 

Rutgers - The State Univ., New Brunswick, NJ. 
Center for Coastal and Environmental Studies. 
Held on April 18-21, 1982. Camden/Cherry Hill, 
New Jersey, 47 , December, 1982. Edited by 
Ralph E. Good. D) 3B-8200529. 


Descri tors: *Pinelands National Reserve, *Ecolo- 
gy, *Environment, *Information exchange, Eco- 
systems, Wetlands, Forest fires, Nutrients, Water 
quality, Hydrology, Ecological distribution. 


Pinelands ecosystems support 39 species of mam- 
mals, 59 species of reptiles and amphibians, 91 
species of fish (including estuarine species), 299 
species of birds and over 800 vascular plant taxa. 
Much of the area is still s; ly settled, at least by 
local criteria, although New York City and Phila- 
delphia are both less than 100 miles away. In this 
sense the Pinelands r ere an interesting cultur- 
al anomaly. The goal of the conference was to 
develop recommendations for an organized collec- 
tion of ecological and environmental information 
about the Pinelands. There are two interrelated 
mandates for achieving this goal: (1) to provide a 
data base for initially formulating and subsequently 
justifying, even under the most intense scientific 
and legal scrutiny, the best management plan for 
the Pinelands, and (2) to enhance and further the 
science of ecology by understanding the po — 
tion and ecosystem properties unique to the 
lands, and by employing, where possible, recipro- 
cal transfers of information to and from the Pi 
lands and other ecosystems. Clearly the best man- 
agement plan will depend upon our understanding 
of the properties and processes of the Pinelands. 
This volume is a compilation of syntheses of the 
conference presentations with a brief text of back- 
‘ound material. 
86-03616 


MARICULTURE IN OLD RICE FIELD IM- 
POUNDMENTS: AN ANALOGY FOR 
DREDGED MATERIAL CONTAINMENT 


South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
J. M. Dean, C. A. Wilson, and N. C. Alon. 

In: Aquaculture in Dredged Material Containment 
Areas: Proceedings, September 1982, Galveston, 
TX. Miscellaneous Paper D-83-2, October 1983. p 
143-152, 1 fig, 4 ref. 


Descriptors: *Ponds, *Dredging, *Fish ponds, 
*Fish farming, *Aquaculture, *Aquatic habitats, 
Lakes, Brackish water, Rice fields, Aquatic life, 
Aquatic animals, South Carolina, Estuarine envi- 
ronment, Minnows, Clams, Invertebrates, Scallops, 
Shellfish, Waterfowl, Ducks, Crabs, Oysters, 
Crawfish, Prawns, Shrimp. 


Thousands of acres of South Carolina’s estuarine 
coastline were impounded for rice production 
before the start of the twentieth century. This 
acreage, owned by private concerns, State agen- 
cies, and the Federal government, has been used 
for extensive aquaculture production since rice cul- 
tivation was abandoned. The most common use has 
been active management for waterfowl, and signifi- 
cant returns have been realized from hunting 
leases. Historically, a variety of organisms of inter- 
est to —— have been introduced into the 
ponds. research has shown that blue crabs, 
mullet, and shrimp survive at a higher rate and 
grow larger than do their wild counterparts. Addi- 
tional studies have indicated that cage-grown oys- 
ters are also adaptable to rice-field culture. Other 
species, such as bait minnows, clams, and scallops, 
could be raised in the brackish water impound- 
ments while prawns and crawfish would be suita- 
ble for freshwater impoundments. Experimental 
aquaculture has, so far, been limited to a very low 

ement extensive type of culture. Dredged 
material containment areas (DMCA) would do 
better to combine intensive and extensive cultures. 
Existing impoundment aquaculture provides a 
management model, while the development and 
success of DMCA aquaculture would contribute to 
solving current impoundment problems. (Author) 


W86-03711 


PROCEEDINGS: 2ND ANNUAL GULF OF 
ING. INFORMATION TRANSFER MEET- 


ent ato Metairie, LA. Gulf 
pa Mexico xOCe Regional 


For primary ahs on entry see Field 10D. 
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PROCEEDINGS OF THE CONFERENCE ON 
COASTAL EROSION AND WETLAND MODI- 
FICATION IN LOUISIANA: CAUSES, CONSE- 
QUENCES, AND OPTIONS. 

Louisiana Universities Marine Consortium, Chau- 


vin. 
For primary bibliographic entry see Field 2J. 
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SEDIMENTATION AND APPARENT SEA- 
LEVEL RISE AS FACTORS AFFECTING LAND 
LOSS IN COASTAL LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2J. 
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ASSESSMENT OF GEOLOGICAL AND 
HUMAN FACTORS RESPONSIBLE FOR LOU- 
ISIANA COASTAL BARRIER EROSION, 
Louisiana Geological Survey, Baton Rouge. 

For primary bibliographic entry see Field 2J. 
W86-03852 


MUDFLAT AND MARSH PROGRADATION 
ALONG LOUISIANA’S CHENIER PLAIN: A 
SION REVERSAL IN COASTAL ERO- 
Louisiana State Univ., Baton Rouge. Coastal Stud- 
ies Inst. 


For primary bibliographic entry see Field 2J. 
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ON 


Louisiana State Univ., Baton Rouge. School of 
Forestry and Wildlife Management. 

R. H. Chabreck. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. 792-98, 1 tab, 11 ref. 


Descrip' tors: lants, *Wetlands, *Marshes, 
“Leukiinn Salt it marek, Coeatal marshes, Salt toler- 
ance, Saline water intrusion, Salinity, cae, Vepmenena 
effects, Environmental effects. 


EFFECT OF COASTAL ALTERATION 
MARSH PLANTS, 


The Louisiana coastal marsh is subdivided into 
four vegetative types: saline, brackish, intermedi- 
ate, and fresh. The types occur in bands generally 
paralleling the and contain characteristic 
water salfnity levels and plant communities. Ac- 
tivities of man coupled with natural processes, 
such as subsidence and erosion, have removed 
many natural tidewater barriers and reduced fresh- 
water flow through the marshes. As a result, salt- 
water intrusion from the Gulf of Mexico has in- 
creased and the boundaries of vegetative types 
have been altered. The saline — ge 

tly increased in size and 
intermediate have shifted inland. This 
cunsheduiel coammes sto aar-ab iis els 
vegetative type. (Author) 
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EFFECTS OF WETLAND DETERIORATION 
ON THE FISH AND WILDLIFE RESOURCES 
OF COASTAL LOUISIANA, 

Fish and Wildlife Service, Lafayette, LA. 

D. W. Fruge. 
IN: Proceedin; 
Erosion and 
Causes, 


of the Conference on Coastal 
etland Modification in Louisiana: 
Consequences, and Options, October 5-7, 





1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 99-107, 33 ref. 


Descriptors: *Marshes, *Wetlands, 
*Louisiana, *Environmental 
Water fowl, Ducks, Geese, Fish, Shellfish. 


Wetland deterioration, which is partially attributa- 
ble to natural causes, has been greatly accelerated 
by human influences such as navigation channel, 
excavation, tural e, and construction 
of mainline ippi River levees that have pre- 
sented pac and sediment overflow into adja- 
path fish po shallfoh hates he ee 
t an est, 
catch, waterfowl habitat, and related fish and wild- 
life ee a which would be caused by contin- 
ued wetland deterioration are discussed. mag- 
nitude of the use of these coastal wetlands by 
ducks, geese, fish and shellfish is described. The 
future of marsh restoration to be financed by the 
state of Louisiana through its Coastal Environmen- 
tal Protection Trust Fund is discussed. (Halierman- 


PTT) 
W86-03857 


*Coastal 
effects, 


SOME CONSEQUENCES OF WETLAND 
MODIFICATION TO LOUISIANA’S FISHER- 
aga Dept. of Wildlife and Fisheries, Baton 


B, Barrett. 

IN: i of the Conference on Coastal 

Cosson, Coniatpnpenyant Cptiann, Cosine 57 
USES, 

1981, Baton Ro Louisiana: FWS/OBS-82/59, 


ouge, 
September 1982. p 108-111, 5 ref. 


WATER SUPPLY AUGMENTATION AND CONSERVATION—Field 3 


wetland area should be conserved in order to 
maximize for the largest potential fisheries yields. 
The impact of previous wetland losses are not well 
documented because of lack of good landings data 
that accounts for both year-to-year environmental 
Pree ripe te ie oe time ee At a pro- 
ve ee eee ee 
¢ commercial 


fishing ind 
Sehoaiad dantiiiens diiler eet carted tare shout 
the industry (exclusive of the recreational level). 
Thus with a mere 10% reduction in the present 
loss rates, the annual savings would be 5 million 
dollars. (Author) 
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ECONOMIC AND _ CULTURAL  CONSE- 
QUENCES OF LAND LOSS IN LOUISIANA, 
Nicholls. State Univ., Thibodaux, LA. Dept. of 


a. eeer” bibliographic entry see Field 6G. 


FUTURE SEA LEVEL CHANGES ALONG THE 
LOUISIANA COAST, 


Louisiana State Univ., Baton Rouge. Dept. of Ge- 


Bennet 


Causes, Fo Bat ae ig pone 
1981, B Baton Rouge, Louisiana. FWS/OBS-£2/59, 


September 1982. p 164-176, 7 fig, 1 tab, 41 ref. 


Descriptors: *Sea level, *Water level, *Louisiana, 
Sediments, Tectonics, Model studies, Louisiana, 
=— climates, Oceanography, Climates, Glacia- 


The es Coie, of sea and land has —_ 

ughout time in response to two fun- 
y different groups of factors. Global fac- 
tors include changes in volume of the ocean 
basins due to tectonic and c! in the 


ude subsidence of continental 


processes 
total amount of ocean water due to 
Local factors include 


uisiana coast the land 

yo te sinking at a rate of about 8 
mm/yr. “he oy pm fe modelling strongly 
suggests that we are about to enter a period of 
rapid warming due to increased amounts of carbon 
dioxide in the atmosphere. As a eus- 
tatic sea-level rise is predicted to accelerate both 
because of steric expansion of the ocean water and 
continued melting of polar ice caps. For the next 
40 years the eustatic sea-level rise may average 10 
mm/yr. The local relative sea level in coastal 
Louisiana would therefore rise at about twice its 


. At this rate local 
sea level will, in the year stand some 70 to 75 
— 
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- EXPERIENCE, 
Texas Univ. at Austin. Bureau of Economic Geol- 


ogy. 

R. A. Morton. 

IN: of the Conference on Coastal 

Erosion and Wetland Modification in eye 
ery eg and October 5- 

1981, Baton Rouge, Lo asian FWS/OBS-/59, 

September 1982. p 177-186, 6 fig 6 fig, 7 ref. 


Descriptors: *Wetlands, *Beach erosion, *Coastal 
structures, Barrier islands, *Texas, Erosion, 
Marshes, Coastal marshes, Environmental effects, 
Resource management. 

Recent studies indicate that Texas is about 
poet leant propery analy A (100 
acres it property annuall ly. Although 
in Texas are considerably less than 


ae eaceaion 
been erected. The structures have not alwa’ 
duced the desired effects, however. I 
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Saline Water Conversion—Group 3A 


have accelerated erosion of nearby beaches. Groins 
have generally been ineffective because sand 
Sr > eee eas See ae Se 
one exception, seawalls built on Gulf of 
Mexico beaches have failed or have been severely 
ee during storms. Most bulkheads and sea- 
ve protected the adjacent ae eee but at 

the expense of publicly-owned recreational beach- 
es that are eroded by the reflected wave energy. 
physical proces slog the gal cont the eer 
coast, the effects 
uated and the results 

oplied to Louisiana where shoreline stabilization 
rt considered to mitigate land loss. (Author) 


Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 


IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in oe 
Causes, Consequences, and Options, 

1981, Baton Rouge, Louisiana. FWS/OBS 82/53, 
September 1982. p 232-239, 1 fig, 1 tab, 22 ref. 


The effectiveness of three tions for 
the control of wetland loss in zone of 
Louisiana is discussed. These wetlands are current- 
ly ex + yay an overall net loss of = oe 
ly 130 sq km/yr. Various 

— been suggested . — the pete, in- 
cluding management of the current 

of the Atchafalaya River; controlled P tm 
schemes on the lower Mississippi River; and strict 
regulatory control of canals within the coastal 
zone. Studies of these options reveal that regula- 
tory control of new canals could reduce the loss 
rates SS atte 30 to 40 sq km/yr, in contrast 
to 1 to km/yr for controlled diversion plans, 
and pent rw? 18 sq km/yr for land building 
by the Atchafalaya River. (Halterman-PTT) 
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3. WATER SUPPLY 
AUGMENTATION 
AND CONSERVATION 


3A. Saline Water Conversion 


PREPARATION OF ION-EXCHANGE MEM- 
BRANES WITH EXTREMELY LOW AREAL 
RESIST. 


Southern Research Inst., Birmingham, AL. 

Project 4361, Report 6, "Final Report to Bureau of 
Reclamation, Washington, DC. Office of Water 
Research. 63 p, 7 fig, 9 tab, 2 app. 4361. 14-34- 
0001-9411. 


Descriptors: “Desalination apparatus, *Ion-ex- 
change, a mg mee *Areal resistance, Cation ex- 
change, Resins, *Semipermeable membranes. 


This is the final report on a research pro; 
whose primary objective was the ocamation ¢ rs) 
service lifetimes of ion-exchange membranes Sevel 
oped under a previous contract. These membranes 
have extremely low areal resistances and appeared 
to be photon se for seawater desalination. The 
to reinforce ion-exchange poly- 
einseenkaseenivee tes teameen ee 
were too weak and dimensionally unstable for use. 
To evaluate the service lifetimes, properties of the 
experimental ee were compared with 
commercial mem! Se ar compe by two manufac- 
turers (Tokuyama Soda, Inc., ionac Chemical 
Co.). All of these ren ge were used simulta- 
neously in an electrodialysis stack to desalt a 
sodium chloride solution that simulated seawater 
(0.6 N NaCl). Findings indicated that the experi- 
mental low-resistance cation-exchange membranes 
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retained their low resistances and high transference 
numbers better than both the Ionac membranes 
and the Tokuyama control membranes. Since the 
experimental cation-exchange membranes had 
much lower resistances than the Tokuyama mem- 
branes (1.2 ohm-sq cm compared with 2.5 ohm-sq 
cm), these new membranes appear to warrant fur- 
ther development. In the first lifetime evaluation, 
the experimental anion-exchange membranes lost 
their physical strength. The loss of strength was 
determined to be caused by hydrolysis of the poly- 
ester nonwoven reinforcing fabric. This hydrolysis 
was catalyzed by the amines of the anion-exchange 
resin. Studies were then focused on the stabilities 
toward amine-catalyzed hydrolysis of a wide selec- 
tion of nonwoven fabrices with suitable thicknesses 
and void volumes. Polypropylene fabrics were the 
most stable, but the ion-exchange polymer would 
not adhere well to the polypropylene. Nylon 6-6 
fabrics also appeared to be stable, and good pin- 
hole-free membranes were made with these fabrics. 
However, these improved anion-exchange mem- 
branes also degraded in strength during 1000 hours 
of service. It was concluded that it is improbable 
that et anion-exchange membranes with accept- 
able lifetimes can be developed by reinforcing low- 
resistance ion-exchange polymer with currently 
available nonwoven fabrics. 
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IMPROVED SURCHARGE COMPUTATION, 
IN EXTRAN 


,’ 
Camp, Dresser and McKee, Inc., Annandale, VA. 
J. A. Aldrich, and L. A. Roesner. 
In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 179-190, 4 fig, 3 ref. 


Descriptors: *Storm runoff, *Urban hydrology, 
*Mathematical models, *Computer programs, 
*Computer models, *EXTRAN, Pressure flow, 
Storm water, Navier-Stokes equation. 


The Extended Transport Block of the Stormwater 
ement Model (EXTRAN) is one of a few 
models able to dynamically route gradually varied 
flow through urban drainage systems. This is ac- 
complished by explicitly solving the full Navier- 
Stokes equation for a wide variety of hydraulic 
conditions. This paper describes the need for, and 
the operation of, a modification to the surcharge 
computation routine via a surcharge iteration loop. 
The loop dramatically improves the accuracy of 
EXTRAN under severe surcharge conditions, 
while using less computer time. Balancing the frac- 
tion of the average surcharge flow and the maxi- 
mum number of iterations for accuracy and com- 
puter time, is problem-dependent and requires a 
certain amount of user experience. 
W86-03832 


3B. Water Yield Improvement 


INVESTIGATION OF THE FEASIBILITY OF 
SECONDARY RECOVERY OF GROUND 
WATER FROM THE OGALLALA AQUIFER: A 
REPORT TO THE SIXTY-EIGHTH LEGISLA- 


Texas 


it. of Water Resources, Austin. 
LP-185, 


lovember 1982. 58 p, 11 fig, 5 ref. 


Descriptors: *Feasibility studies, *Secondary re- 
covery, *Water yield improvement, *Groundwat- 
er, *Aquifer characteristics, *Aquifers, Capillary 
capacity, Capillary water, Mathematical models, 
Aeration zone, Economic feasibility. 


The Texas Legislature directed the Department of 
Water Resources to investigate the feasibility of 
secondary recovery of ground water from the 
Ogallala aquifer. It appears that injection of air 
into the unsaturated zone of the aquifer offers, in 
some locations, exciting possibilities of increasing 
the volume of water recoverable from the aquifer 
by conventional well pumping. The reason for the 
extra water is not understood. The cost of such 
recovery probably is economically feasible only 
for municipalities whose existing water supply is 
almost exhausted. Sites with a saturated clay layer 


overlying the injection zone appear to offer good 

rospects of secondary recovery by air injection. 

est hole drilling and core analysis showed that 
the moisture content for material between the 
bottom of the root zone (about 10 ft below land 
surface) and the 1980 water table ranged from 10- 
40% by volume with an average of about 25%. 
Using the average value, the 3.35 billion acre-ft of 
currently unsaturated material in the Ogallala For- 
mation would contain about 840 million acre-ft of 
capillary water. A literature review identified five 
potential secondary recovery techniques: air drive, 
surfactant/foam, thermal, vibration, and electro- 
osmosis. Laboratory tests showed that applying 2 
pounds per square inch air-drive pressure resulted 
in a 20% increase in water yield over that obtain- 
able by gravity drainage alone. (Fazio-Omniplan) 
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SCPP FORECASTING SUPPORT FOR THE 
PERIOD 1 DECEMBER 1978 THROUGH 30 
SEPTEMBER 1984, 

Electronic Techniques, Inc., Fort Collins, CO. 
Bureau of Reclamation, Washington, DC. October 
1984. 294 p, 69 fig, 36 tab, 44 ref, 6 append. 9-07- 
85-V0021. 


Descriptors: Precipitation, *Weather modification, 
*Cloud seeding, Orographic precipitation, Radar, 
Rawinsondes, Forecasting, Sierra Cooperative 
Pilot Project, Colorado, Mountains, Meteorologi- 
cal data collections, Data collections. 


A summary of work done for the Sierra Coopera- 
tive Pilot Project covers field services, data reduc- 
tion, and analysis. Tables summarize radar, rawin- 
sonde, and forecasting operations. General support 
analysis remained relatively consistent over the six 
years of the contract. Descriptions and examples of 
Precipitation Echo Types (PET), time-height sec- 
tion variable calculations, and time and space cross 
sections are provided. Specific analyses performed 
in support of the project’s randomized seeding 
experiment in convection are summarized: analysis 
of the PETs by season, weather type and synoptic 
features; radar and meteorological descriptions of 
experimental days; detailed analysis of radar data 
from individual clouds; and definitions of radar 
response variables. Other analyses apply either to 
experiments in convection or toward developing a 
seeding experiment in nonconvective cloud sys- 
tems. These are summarized as studies of covar- 
iates of target area precipitation, targeting seeding 
effects by modifying the NAWC GUIDE model, 
and simulation of seeding signals by crystal trajec- 
tory calculations using flow model winds. Model 
winds are compared with aircraft and rawinsonde 
observations. Weather type occurrences and pre- 
cipitation for the entire study period are compared 
to historical averages. (Cassar-PTT) 
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3C. Use Of Water Of Impaired 
Quality 


TREATMENT OF COMBINED INDUSTRIAL 
AND DOMESTIC WASTEWATER FOR REUSE 
IN SOUTH AFRICA, 

National Inst. for Water Research, Pretoria (South 
Africa). 

For primary bibliographic entry see Field 5D. 
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3D. Conservation In Domestic and 
Municipal Use 


WATER 2000: CONSERVATION PROGRAM. 
New Castle County Water Resources Agency, 


DE. 
Volume IV, A Water Plan for New Castle County, 
DE. April 1982. 64 p, 7 tab, 17 ref. 


Descriptors: *Water conservation, *Delaware, 
*Public participation, *Administration, *Future 
planning, *Longterm planning, Management plan- 
ning, Nonstructural alternatives, Attitudes, Projec- 
tions, Seasonal depletion, Optimum development 
plans, Local governments, Jurisdiction. 
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WATER 2000 is a cooperative planning effort 
between water suppliers and State and local agen- 
cies to achieve and maintain a balance between 
water resources and water use while minimizing 
both costs to the _ and conflicts with other 
community goals. The plan is designed to meet the 
area’s needs to the year 2000 and beyond. Per 
capita water use for public supply has increased 
42% since 1954 and 16% since 1974 even with a 
declining mene during 1974-78. At this rate, 
demand could exceed 200 gallons per capita/day 
by 2000; however, a drought or summer load 
could put a strain on the system. In looking to the 
future, three management alternatives have been 
recommended: demand management, aimed at 
maximizing the use of existing supplies; facility 
management to improve extant distribution sys- 
tems; and resource management to develop new 
water sources. This paper is most concerned with 
demand management/increasing public awareness. 
A threefold information and education program is 
planned to (1) increase public awareness of the 
benefits of water conservation; (2) reduce per 
capita water demand; and (3) minimize the need 
for additional water sources, storage and treatment 
facilities. The means to carry out the program 
include printed material, the news media, personal 
contact, special events and school programs which 
will be undertaken by a number of different juris- 
dictions, agencies and organizations in the public 
and private sectors. The costs and staff time would 
be assured by the implementing body. A successful 
program in New Castle County can serve as a 
model for other areas. (Atkins-Omniplan) 
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DROUGHT-RELATED IMPACTS ON MUNICI- 
PAL AND MAJOR SELF-SUPPLIED INDUS- 
TRIAL WATER WITHDRAWALS IN TENNES- 
SEE, (PART A AND PART B), 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 6D. 
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3E. Conservation In Industry 


WATER RECYCLING IN THE PULP AND 
PAPER INDUSTRY IN CALIFORNIA, 
rg ip, Dresser and McKee, Inc., San Francisco, 


J. T. O’Rourke. 

California Water Resources Control Board, Sacra- 
mento Office of Water Recycling. January 1982. 
188 p, 7 fig, 15 tab, 45 ref, 5 append. 


Descriptors: *California, *Recycling, *Pulp and 
paper industry, *Water supply, *Water conserva- 
tion, *Wastewater renovation, *Water reuse, In- 
dustrial water, Water use, Economic aspects, 
Legal aspects, Municipal wastewater, Effluents, 
Mills, Water quality, Pricing. 


The pulp and paper industry in california is the 
second largest industrial user of freshwater, using 
approximately 56 billion gallons per year and, as 
such, is a primary candidate for water conservation 
by recycling or by wastewater reclamation and 
reuse. The Office of Water Recycling wanted to 
determine if the pulp and paper industry presents a 
potentially significant, easily identifiable opportu- 
nity for water conservation by water and 
wastewater reuse. The report examines the eco- 
nomic, political, and technical aspects of imple- 
menting reuse. The most widely practiced method 
of conservation continues to be in-plant reuse, the 
primary reasons being economic and legal/institu- 
tional: i.e., the practice reduces costs to the mill 
operator both for water purchase and wastewater 
treatment, to the mill operator; and the practice is 
totally controllable by the operator. The gap be- 
tween existing and potential reuse is not caused by 
lack of technical knowhow, but by economic and 
institutional conditions at individual facilities. 
Techniques employed during the study were a 
literature review, statistical data collection, and 
detailed review of several existing projects, includ- 
ing site visits. The single economic/legal/institu- 
tional change with the most impact would be the 
elimination or significant alteration of the antipar- 





alleling statutes. The most direct economic impact 
would be made by | erp pay programs of 
water conservation in the pulp and paper industry. 
(Fazio-Omniplan) 
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CHEMISTRY IN WATER REUSE: VOLUME 1, 
| a? bibliographic entry see Field 5D. 


EVALUATION OF THE PUBLISHED LITERA- 
TURE IN THE WATER REUSE/RECYCLE 


AREA, ; 
Versar, Inc., Springfield, VA. 
E. F. Rissmann, 


. , and E. F. Abrams. 
IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 1-14, 3 fig, 2 tab, 28 ref. 


Descriptors: *Water conservation, *Water reuse, 
*Literature review, *Recycling, Conservation, In- 
dustrial wastewater, Wastewater renovation, Pulp 
and paper industry, Metal-finishing wastes, Inor- 
as chemicals, Oil refineries, Steel industry, 
‘ood processing industry. 


A literature search on water reuse disclosed over 
2000 references, including 73 discrete case histo- 
ries. Most case histories applied to six industrial 
categories: pulp and paper, electroplating, inorgan- 
ic se ~ oo refining, iron and steel, 
and food products. Most work involved the re- 
moval of inorganic contaminants from wastewater. 
The few references to organics removal concerned 
acetates and phenolic-t materials. Problems in 
recycle technology include the buildup of dis- 
solved salts and disposal of large volumes of waste 
solids such as gypsum, red muds, and ore residues. 
Future growth in water reuse is expected to occur 
in the industries already using this technology. 
W86-03521 


CONTROL AND MEASUREMENT OF ORGAN- 
IC MICROPOLLUTANTS IN SOUTH AFRICAN 
WATER RECLAMATION PLANTS, 
National Inst. for Water Research, Pretoria (South 
Por primary bibliographi Field 5 

‘or primary bibliographic entry see Field 5A. 
W86-03522 


GROSS ORGANICS MEASUREMENTS FOR 
MONITORING OF WASTEWATER TREAT- 


MENT AND REUSE, 

Faces eee Pe ne ng for Israel ~.. —e, 
or primary bibliographic entry see Fie i 

W8603523 . 


WATER FOR REUSE, OF TEXTILE PROCESS 


«» SC. 
For primary bibliographic entry see Field 5D. 
W86-03535 alte: 


4. WATER QUANTITY 
MANAGEMENT AND 
CONTROL 


4A, Control Of Water On The 
Surface 


PROCEEDINGS OF WORKSHOP ON ALGAL 
MANAGEMENT AND CONTROL, 
Environmental Monitoring Systems Lab., Las 


Vegas, NV. 

March 9-12, 1980, Pacific Grove, CA. Technical 
Report E-81-7, May 1981. Final Report. Army 
Engineer Waterways Experiment Station, Vicks- 
—_ 313 p. Interagency No. EPA-IAG-78-R- 


Descriptors: *Biocontrol, *Algal control, *Algi- 
cides, *Conferences, *Water quality management, 
Biological properties, Algae, Algal toxins, Eu- 
— Water management, Aeration, Zoo- 
P ton. 


WATER QUANTITY MANAGEMENT AND CONTROL—Field 4 


Groundwater Management—Group 4B 


A workshop was held 9-12 March 1980 in Pacific 
Grove, California to review state-of-the-art tech- 
niques for the management and control of lacus- 
trine algal populations, to establish the functional 
availability and limits of various algal management 
and control techniques, and to determine research 
needs in relation to the further development of 
algal management and control techniques. The 
workshop consisted of formal reviews of aj 
proaches or perspectives to be considered in the 
management and control of algal populations; ple- 
nary discussions; and formal panel deliberations. 
The topics discussed included: control measures 
for ren algal blooms, selective algicides, 
state-of-the-art summary of phosphorus inactiva- 
tion as a lake restoration technique, aeration circu- 
lation for control of algal production, control of 
non-point nutrient caused algal problems especially 
by dilution, limits to the control of algal popula- 
tions by grazing zooplankton, algal control 
through trophic-level interactions, extracellular 
metabolite involvement in plankton community 
structure, cyanophages as potential biological con- 
trol agents of nuisance blue-green algae, and the 
utilization of bacteria in managing cyanobacterial 
populations. A bibliography of algicides and algal 
management and control topics is also given. 
(Geiger-PTT) 

W86-03483 


STREAMFLOW AUGMENTATION AT FOS- 

TERS BROOK, LONG ISLAND, NEW YORK - A 

HYDRAULIC FEASIBILITY STUDY, 

one Survey, Syosset, NY. Water Resources 
Vv. 


K. R. Prince. 

Available from Dist. Br., 604 So. Pickett St., Alex- 
andria, VA 22304. USGS Water Supply Paper 
2208, 1984. 43 p, 17 fig, 5 tab, 14 ref. 


Descriptors: *Surface-groundwater relationships, 
Surface waters, *Flow augmentation, *Stream- 
flow, Unsaturated flow, ‘Infiltration, *Seepage, 
Nassau a Long Island, Fosters Brook, *New 
York, Hydraulic feasibility studies. 


A 27-day streamflow-augmentation test was con- 
ducted in December 1979 at Fosters Brook, near 
the south of Long Island, to investigate the hy- 
draulic feasibility of gem og ground water to 
supply flow to an ephemeral stream during dry 
. Measurements of soil moisture in the un- 
saturated zone beneath the streambed indicate that 
infiltration rate and soil-moisture content are inter- 
related. Soil moisture in the unsaturated zone 
ranged from 20 percent at the start of the test to 41 
t, nearly the saturation point, 20 days later. 
ing the first 24 hours of the test, the stream 
reached a maximum length of 2,050 feet but, after 
13 days, had decreased to 1,300 feet as a result of 
—— losses. The relationship between discharge 
stream length was linear within the range of 
discharges investigated (0.54 to 1.63 cubic feet per 
second). (USGS) 
W86-03551 


FINAL ENVIRONMENTAL IMPACT STATE- 
MENT: REGIONAL FLOOD CONTROL TONA- 
YORK. CREEK, GENESEE COUNTY, NEW 
Corps of Engineers, Buffalo, NY. Buffalo District. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-120213, 
Price codes: i pa copy, AO1 in microfiche. 
November 1981. 453 p, 10 plates, 14 append. 


Descriptors: *Flood cotrol, *Reservoirs, *Protec- 
tion, *Wildlife, *Environmental effects, *Stream 
improvement, Batavia, New York, Tonawanda 
Creek, Dams, Flood protection, Flood-control 
storage, Storage, Storm runoff, Construction, Dam 
effects, Detention reservoirs, Earth dams, Fish, 
Aquatic habitats, Channel improvement, Economic 
impact, Wetlands, Habitats, Invertebrates, 
Benthos, Social impact. 


The Batavia Reservoir Compound modified alter- 
native plan is recommended for reducing flood 
damage in the Tonawanda Creek Watershed, New 
York. The $25.8 million project consists of two 
shallow, normally dry detention reservoirs ar- 


ranged in series. Each of the two earthen dams 
would have a principal and emergency spillway 
and a reservoir. The main channel of the connect- 
ing creek would be cleared of sna; 
| ape a channel cpacity of cu ft | 3 sec. 
e reservoirs are desi; to detain a year 
flood 2-8 days longer under existing condi- 
tions. This would reduce annual flood damages by 
74%. Average annual benefits are $3.3 million. 
Construction of embankments and dikes requires 
Fy pr stripping of 126 acres in addition to 
filling 44 acres of wetlands, eliminating some food 
and cover used by wildlife. Channel clearance 
would cause temporary silting of the stream and 
destroy some aquatic habitat. 
W86-03626 


and debris to 


SAND DUNE VEGETATION AND STABILIZA- 
TION IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2J. 
W86-03864 


COMPARISON OF EFFECTIVENESS OF MAN- 
AGEMENT OPTIONS FOR WETLAND LOSS 
IN THE COASTAL ZONE OF LOUISIANA, 
Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2L. 
W86-03866 


4B. Groundwater Management 


GROUND WATER IN CARBONATE ROCKS 
AND REGOLITH IN THE FAIRVIEW AREA, 


TENNESSEE, 

Geological Survey, Nashville, TN. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-03548 


ARTIFICIAL RECHARGE OF GROUNDWAT- 
ER RESOURCES IN SEMIARID REGIONS, 
Maiduguri Univ. (Nigeria). Dept. of Agricultural 
Engineering. 

O. B. J: Ow. 

IN: Challenges in African Hydrology and Water 
Resources: ings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 111- 
119, 8 fig, 2 tab, 6 ref. 


Descriptors: *Recharge, *Groundwater recharge, 
*Water storage, *Groundwater management, 
*Water management, *Geohydrology, Artificial 
recharge, Groundwater storage, Hydrology, Arid 
lands, Semiarid lands, Wells, Cavity wells, Borno, 
Nigeria, Excess rainfall, Rainfall, Precipitation, 
Evaporation. 


Storage of rain water in confined aquifers was 
investigated in the semiarid Borno State, Nigeria. 
In this region 70% of the yearly average — 
tion (380 mm in the south to 1029 mm in the north) 
falls in July, — and September. Potential 
evaporation is 1907.1 mm per year. Well levels 
have been falling steadily since 1979. Rainfall ex- 
ceeds evaporation during July and August, with a 
152.4 mm excess. Interception of only 1% of this 
excess would provide an additional 90 million cu m 
of water, about the same as the present yearly 
abstraction. To minmize clogging during aquifer 
recharge, cavity wells are suggested. Instead of a 
filter screen, the cavity well has a cavern formed in 
the permeable layer by intense pumping. These 
wells are effective as recharge or discharge wells 
and may be unclogged by pumping. 

W86-03572 


OPTIMIZATION OF CONJUNCTIVE USE OF 
GROUNDWATER AND SURFACE WATER RE- 
SOURCES IN THE VAAL BASIN, 

University of the Witwatersrand, Johannesburg 
(South Africa). Dept. of Civil Engineering. 

W. A. J. Paling. 

IN: Challenges in African Hydrology and Water 
Resources: eoseeiings of the Harare Symposium, 





Field 4—WATER QUANTITY MANAGEMENT AND CONTROL 
Group 4B—Groundwater Management 


July 1984. IAHS Publication No. 144, 1984. p 121- 
128, 5 fig, 4 ref. 


Descriptors: *Recharge, *Groundwater. recharge, 
*Conjunctive use, *Wastewater disposal, *Water 
storage, *Groundwater management, *Water man- 
wer *Geohydrology, Artificial recharge, 

aal River, Johannesburg, South Africa, Rivers, 
Reservoirs, Water supply. 


A scheme for supplementing water supplies from 
the Vaal River, Routh Africa, with groundwater 
involves recharge with secondary sewage effluent. 
This river, which is a water supply for 6 million 
in the Johannesburg area, has a highly 
flow. A and a reservoir allow a 
sustained yield of 37.7 cu m per sec. The Suurbe- 
kom compartment of the aquifer is most suitable 
for recharging, since it is not involved in gold 
mining does not underlie a population center. 
It is proposed to transport effluent to 
this compartment at 3 cu m per sec. Maximum net 
storage of the dam is 2200 million cu m; maximum 
reliable draft, 37.7 cu m per sec. Assuming the 
maximum groundwater abstraction rate to be 5.71 
‘cu m per sec and with unlimited groundwater 
resources, the sustained conjunctive yield could be 
increased to 43.38 cu m per sec, an improvement of 
15%. Accepting the limitation of an underground 
reservoir of 250 million cu m storage and a replen- 
ishment of 3 cu m per sec of effluent, conjunctive 
drawoff would be 42.24 cu m per sec, an improve- 
ment of 12%. 
W86-03573 


MEASUREMENT OF SOIL LOSS FROM EX- 
PERIMENTAL BASINS IN MALAWI, 
— Research Station, Wallingford (Eng- 


For primary bibliographic entry see Field 2J. 
W8603590 " 


4C. Effects On Water Of 
Man’s Non-Water 
Activities 


GEOCHEMISTRY AND GEOHYDROLOGY OF 
THE WEST DECKER AND BIG SKY COAL- 
MINING AREAS, SOUTHEASTERN MON- 


TANA, 

— Survey, Helena, MT. Water Resources 
Vv. 

For primary bibliographic entry see Field 2K. 

wse03545 = 


HYDROLOGY OF AREA 1, EASTERN COAL 
PROVINCE, PENNSYLVANIA, 

Geological Survey, Harrisburg, PA. Water Re- 
Fe toe bibliographi Field 2E. 

Or primary 10) ic en see Fie. . 
w8e03547 coat it 


WATER RESOURCE DATA AND TREND 
ANALYSIS FOR THE BLUE CREEK WATER- 
> 9 paet PIKE COUNTY, ILLINOIS: 


Illinois State Environmental Protection Agency, 
a. Div. of Water Pollution Control. 
a) oon? bibliographic entry see Field 5G. 


IMPACTS OF FLOODING REGIME MODIFI- 
CATION ON WILDLIFE HABITATS OF BOT- 
TOMLAND HARDWOOD FORESTS IN THE 
ye Engin ? Weates Experiment S 

y eer Waterways iment Station, 
Vicksburg, MS. Environmental Lab. 
eo od bibliographic entry see Field 6G. 


4D. Watershed Protection 


VELD BURNING AND SEDIMENT YIELD 
FROM SMALL DRAINAGE BASINS, 
Durban-Westville Univ. (South Africa). Dept. of 


Geography. 

H. K. Watson. 

IN: Challenges in African Hydrology and Water 
Resources: pe of the Harare Symposium, 
July 1984. [AHS Publication No. 144, 1984. p 323- 
333, 1 fig, 9 tab, 9 ref. 


Descriptors: *Erosion control, *Sediment yield, 
*Vegetation, *Rainfall-runoff relationships, *Soil 
conservation, Conservation, Soil erosion, Fire- 
breaks, Stream discharge, Runoff, Organic matter, 
Natal Drakensberg, Mountain watersheds, Water- 
shed management. 


The following one paren were monitored in two 
adjacent and ey comparable drain- 
age basins in the Natal Drakensberg: rainfall, vege- 
tation cover, stream bee Nemes yield and 
the organic and dissolved solids components of the 
total stream load. An original splitting system 
design was employed to obtain measurements of 
the stream load components. Both drainage basins 
were monitored for a period prior to the — 
tion of an autumn burn treatment to one of them, 
and for a full annual cycle after the treatment. A 
significant reduction in the rate of subsurface water 
movement and in the baseflow discharge volume 
may be attributed to the firebreak treatment. The 
treatment did not aj to have any substantial 
effect on storm runoff, nor on the sediment, organ- 
ic and dissolved solids of the stream load compo- 
nents. (Author) 

W86-03588 


GULLY EROSION IN THE AGULU-NANKA 
REGION OF ANAMBRA STATE, NIGERIA, 
Anambra State Univ. of Technology, Awka (Nige- 
ria). Dept. of Earth Sciences. 

For primary bibliographic entry see Field 2J. 
W86-03589 


SEDIMENT YIELD ESTIMATION AND THE 

DESIGN OF SEDIMENT CONTROL STRUC- 

TURES IN RURAL AFRICA, 

Steffen, Robertson and Kirsten, Inc., Johannesburg 

(South Africa). 

A. Ward, and B. Middleton. 

IN: Challenges in African Hydrology and Water 

Resources: Broceedings of the Harare Symposium, 

m4 pert IAHS Publication No. 144, 1984. p 415- 
, 35 ref. 


Descriptors: *Erosion, *Erosion control, *Sedi- 
ment control, *Sediment yield, *Model studies, 
*Environmental effects, Computer models, SEDI- 
MOT-II model, Africa, Design criteria, Vegeta- 
tion, Agriculture, Urbanization, Mining, Runoff, 
Rainfall-runoff relationships, Soil loss, Rural areas. 


A computer-based technique, SEDIMOT-II, is a 
single event distributed parameter model which 
simulates runoff, erosion, and sediment transport 
on a disturbed basin. Hydrographs and sediment- 
graphs are prepared for individual sub-basins. Then 
these flows are routed to sediment control struc- 
tures to evaluate the sediment trap efficiency of the 
controls. Sediment control options include check 
dams, sediment dams, and vegetative filters. Eval- 
uation of sedimentation problems involves devel- 
opment of preventive measures, design of control 
measures, impact assessments, and design of reme- 
dial measures. Preventive measures well suited to 
rural areas are drainage control, terracing, tillage 
= and mulching. Some impacts which may 
assessed include irrigation schemes, agricultural 
development, silviculture, mining, industrial or 
development, construction of weirs and 
dams, and upstream impacts on existing hydraulic 
structures. Remedial measures most often required 
in rural areas are weir and impoundment desilting, 
gully reclamation, and dirt road maintenance. 
W86-03595 


SHEET EROSION FROM ARABLE LANDS IN 
fe ogg 3 PREDICTION AND CONTROL, 
institute of Agricultural Engineering, Harare 
(Zimbabwe). 

For primary bibliographic entry see Field 2J. 
W86-03596 


MULCH REQUIREMENTS FOR ER 
CONTROL WITH THE NO-TILL SY IN 
THE TROPICS: A REVIEW, 

International Inst. of Tropical Agriculture, Ibadan 
(Nigeria). 

R. Lal. 

IN: Challenges in African Hydrology and Water 
Resources: i | deg hag ong posium, 
July 1984. IAHS Publication No 144, 1984. p 475- 
484, 3 fig, 4 tab, 28 ref. 


os ame : > ~ *Soil pang ation, 

griculture, ching, ver crops, “—e- 
tion, *Cultivation, No-til, Tropical regions, Ter- 
racing, Soil erosion, Runoff, Slopes, Africa, Farm- 
ing. 


Mulch farming and no-till systems have proved 
suitable for reducing runoff and soil erosion to 
within tolerable limits in West Africa. Graded 
channel terracing as practiced in Africa is ineffec- 
tive at slope gradients exceeding 5%. Intense 
storms with return periods of 5-10 years cause 
enormous to the arable lands and struc- 
tures. Mulching been successfully used to pre- 
vent excessive soil erosion in tea plantations and 
pineapple plots. Mulching reduced runoff by 11-35 
times and erosion by 188-750 times, depending on 
y~ However, mulch rates of 4-6 t ha are 
di ; ult to procure. no at creeping and low grow- 
ing legumes recommended as cover crops on steep 
lands are Mucuna utilis, Panicum colaratum, Pso- 
phocarpus palustris, and Stizolobium deerin- 
gianum. No-till reduces runoff by 70-90% and 
soil erosion by 97% when compared with conven- 
tional plowing. No-till is not an effective erosion 
control measure unless 2-4 t per ha per crop of 
mulch is also applied. 

W86-03600 


RUNOFF, EROSION AND SOIL FERTILITY 
RESTORATION ON THE MOSSI PLATEAU 
(CENTRAL UPPER VOLTA), 

Office de la Recherche Scientifique et Technique 
Outre-Mer, Paris (France). 

E. Roose, and J. Piot. 

IN: Challenges in African Hydrology and Water 
Resources: i 2. the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 485- 
498, 1 fig, 4 tab, 20 ref. 


Descriptors: *Erosion control, *Soil conservation, 
*Cultivation, *Soil loss, *Rainfall-runoff relation- 
ships, Sediment transport, Runoff, Agricultural en- 
gineering, Mossi Plateau, Upper Volta, Deserts, 
Arid lands, Sudan, Sheet erosion, Fallowing, Crop- 
land, Vegetation, Conservation, Land use. 


Field studies of erosion on the Mossi plateau, cen- 
tral Upper Volta, indicated that traditional meth- 
ods (numerous low filtering structures and restora- 
tion of soil fertility) are the most suitable strategies 
for stopping desertification at the Sahel border. At 
the four sites in the study area rainfall variability 
and intensities are high, the ferruginous soils or 
vertisols have low permeabilities, and the vegeta- 
tion cover is poor as a result of overgrazing, 

fires, and extensive cultivation. Runoff on four 
study plots was 20-40% year on overgrazed 
and extensively cultiv: lands. Runoff reached 
70% during heavy showers. Soil losses were con- 
siderable even at the <2% slope. Fine particles, 
organic matter, and nutrients were selectively car- 
ried away, leaving a sandy or gravelly skeleton 
unable to retain water and nutrients. Soil losses 
were more dependent on the amount of vegetative 
cover and the roughness of the soil surface than on 
the soil type or cultivation practices. Compared 
with bare soil, erosion is reduced to 40% under 
millet, maize, and sorghum; to 30% under peanut; 
to 20% under creeping niebe; to 1-4% under 
young fallow or mg pea; to 5% under burnt 
savanna; and to <1% under protected savanna. 
W86-03601 


SURFACE EROSION AND SEDIMENT CON- 
TROL AT OPEN-CAST MINES IN SOUTHERN 


CA, 
Steffen, Robertson and Kirsten, Inc., Johannesburg 
(South Africa). 





A. Ward, A. Smith, and J. Caldwell. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 517- 
527, 2 fig, 3 tab, 14 ref. 


Descriptors: *Erosion control, *Sediment control, 
*Coal mining, *Sediment yield, *Soil loss, *Soil 
conservation, Soil stabilization, Conservation, 
Sedimentation, Runoff, Rainfall-runoff relation- 
ships, Drainage systems, South Africa. 


Severe erosion from surface mining of coal occurs 
in the following locations: topsoil stockpiles, spoil 
piles, waste dumps, bare topsoil areas, steep out- 
slopes, ramps, and haul roads. Many sediment con- 
trol techniques are available. Surface stabilization 
reduces erosion until a vegetative cover can be 
established. Methods of achieving this include 
mulches and chemical stabilizers (expensive and 
temporary), and matting and netting (good for 
steep slopes). Landscaping activities should be 
done with agricultural equipment rather than 
heavy mining equipment. Drainage control is very 
important in reducing the volume and velocity of 
flows crossing disturbed areas and to prevent 
mixing of clean and dirty flows. Clean systems 
divert water from undisturbed areas away from 
disturbed areas; dirty systems collect water from 
disturbed areas and convey it to treatment facili- 
ties. Sediment can be removed from a flow by 
gravity settling, cyclones, check dams, vegetative 
filters (grass and reeds), barriers and fences (hay 
bales, etc.), and filter fabric fences (semipermeable 
fabrics). Removing colloidal particles from sedi- 
ment requires sediment ponds or chemical floccu- 
lation. The methodology described has been ap- 
plied to a proposed South African mine site. Calcu- 
lations show that, without careful management and 
sediment control, severe erosion would occur. For 
this particular site, diversion ditches, terracing, and 
sediment ponds are suggested. 

W86-03602 


INDIGENOUS SOIL CONSERVATION STUD- 
IN SIERRA LEONE, 

Reading Univ. (England). Dept. of Geography. 
A. C. Millington. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 529- 
538, 5 tab, 15 ref. 


Descriptors: *Erosion control, *Soil conservation, 
*Agriculture, Sierra Leone, *Soil loss, Conserva- 
tion, Slopes, Drai Bunding, Cultivation, Sheet 
erosion, Mulching, Cover crops, Terracing, Sedi- 
ment control. 


The indigenous soil conservation practices in 
Sierra Leone were surveyed. The 44 categories of 
conservation strategies were divided into mechani- 
cal (impedance of sheet flow, site selection, modifi- 
cation of the cultivation system) and biological 
(adjustment of cultivation techniques such as 
timing of different tasks, mulching, and cover 
cropping). Use of a single conservation method 
was most common (61.18%). Five levels of sophis- 
tication were described, each using more compli- 
cated combinations of individual methods. Bund- 
ing with sticks and/or stones was the most com- 
monly used technique. Slightly less favored were, 
in descending order, drainage of excess surface 
water, mulching and cover cropping. Experiments 
on bunding techniques showed that the sticks or 
stones used in construction are commonly avail- 
able. Labor required for bunding techniques was 
on the order of 15-30 man hours to build a 100 m 
length compared with 808 man hours to construct 
100 m of bench terracing. Soil losses were 4.40- 
29.49 t per ha per year, contour bunding being 
most effective. Using no conservation technique, 
soil losses were up to 55.1 t per ha per year. 
W86-03603 


WATER QUALITY MANAGEMENT AND PROTECTION—-Field 5 


Identification Of Pollutants—Group 5A 


5. WATER QUALITY 
MANAGEMENT AND 
PROTECTION 


5A. Identification Of Pollutants 


STUDIES ON ANALYTICAL METHOD OF AC- 
RYLAMIDE MONOMER AND ACCUMULA- 
TION INTO FISH, 

Tsukuba Univ. (Japan). Inst. of Community Medi- 
cine. 

For primary bibliographic entry see Field 5B. 
W86-03466 


ANALYSIS OF CHLORINATED ORGANIC 
COMPOUNDS FORMED DURING CHLORIN- 
ATION OF WASTEWATER PRODUCTS, 

North Texas State Univ., Denton. 

W. H. Glaze, J. L. Burleson, J. E. Henderson, P. 

C. Jones, and W. Kinstley. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-144444, 
Price codes: A09 in paper copy, AO! in microfiche. 
EPA-600/4-82-072, ber 1982. 180 p, 40 fig, 
34 tab, 169 ref, 2 append. 


Descriptors: *Wastewater analysis, *Wastewater 
composition, *Chlorinated hydrocarbons, Chlorin- 
ation, Wastewater treatment, Water treatment, Gas 
eo a Mass _spec- 
trometry, Hydrocarbo 


Chemical byproducts produced during the chlorin- 
ation of municipal wastewater were examined in a 
study that employed several specially modified 
analytical methodologies. Volatile byproducts 
were examined by the use of gas ears My 
with selective detectors and gas chromato 
mass spectrometry (GC/MS). Using XAD resins 
for concentration of trace organics in the 
wastewater samples before and after chlorination, a 
number of chlorinated aromatic and aliphatic com- 
ace oe were found after chlorination and superch- 
orination. A rapid and convenient microextraction 
method was develo) that is suitable for the 
analysis of trihalomethanes and other volatile halo- 
genated organics at the microgram/I level in 
water. Also, a computer program was develo; 
that may be used in conjunction with a GC/MS 
computertized data system for thee identification 
of polyhalogenated compounds present as minor 
components in a complex chemical mixture. A 
procedure also was developed to determine the 
concentrations of amino acids in wastewaters, 
sludges and septage, before and after chlorination. 
Two chlorinated derivatives of tyrosine were 
found in a superchlorinated septage sample. Non- 
volatile compounds in natural waters and munici- 
pal wastewaters, before and after chlorination, 
were studied by high performance liquid chroma- 
tography. Fractions collected before chlorination 
of the sample showed that trihalomethane forma- 
tion potential was spread throughout the natural 
pene. (Author) 

86-03496 


DETERMINATION OF POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN INDUSTRIAL 
pa AND OTHER AQUEOUS EF- 


a Inst. for Vannforskning, Oslo. 

le from the National Technical Information 
Service, Springfield, VA 22161 as PB83-135608. 
Price codes: A02 i copy, AO1 in microfiche. 
Nordic PAH Project Report No 16, January 1982. 
18 p, 5 tab, 11 ref. 


Descriptors: *Polycyclic aromatic hydrocarbons, 

*Aromatic compounds, *Drinking water, *Surface 

water, *Water vaaion sources, Hydrocarbons, 

Pollutant identification, Water analysis, 

Wastewater analysis, Industrial wastes, Carcino- 

i Wastewater, Industrial wastewater, Runoff, 
ffluents, Precipitation. 


As a part of an inter-Nordic research pro; on 
polycyclic aromatic hydrocarbons (PAH) in the 


environment, different sources of PAH to Norwe- 
gian waters have been investigated. Some samples 
of surface water and drinking water have also been 
analyzed. PAH concentrations in an aluminum 
smelter daily discharge were estimated to be 73 kg 
of which 6.5 kg are carcinogenic. In a ferro alloy 
smelter, the PAH concentrations in the daily dis- 
charge were 9.7 kg of which about 0.9 kg are 
carcinogenic. The PAH concentration in the daily 
discharge of an ironworks was estimated to be 93.4 
kg of which 19.2 kg are carcinogenic. The total 
PAH discharge from the coke works to the Ranaf- 
jord was estimated to be about 23 kg/day of which 
0.4 kg are carcinogenic. The discharge of PAH 
from an oil refinery was estimated to be 0.26 kg/ 
day of which 0.002 kg are carcinogenic com- 
pounds. PAH concentrations in runoff from a Nor- 
wegian highway ranged from 1772-11604 ng/1. 
PAH concentrations in various surface water and 
drinking water samples are also given. (Geiger- 


PTT) 
W86-03506 


REPORT OF ANALYSES FOR LIGHT HYDRO- 
CARBONS IN GROUND WATER, 

Du Pont de Nemours (E.1.) and Co., Aiken, SC. 
Savannah River Plant. 

E. L. Dromgoole. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-017300, 
Price codes: A02 in paper copy, AO1 in microfiche. 
DPST-81-141-19, April 1982. 14 p, 3 fig, 2 tab, 110 
ref. DE-AC09-76SR00001. 


Descriptors: ‘*Groundwater, “Water quality, 
*Groundwater pollution, Water pollution, Hydro- 
carbons, Chemical analysis, Water analysis, Chemi- 
-. composition, United States, Gas chromatogra- 
phy. 


The analyses of 11,659 groundwater samples, col- 
lected in 47 western states as part of the National 
Uranium Resource Evaluation hydrogeochemical 
and stream sediment reconnaissance program, are 
described. The analytical techniques, for determi- 
nation of methane, ethane, propane and butane, 
along with the descriptive statistics used, are brief- 
ly described. The coverage maps and sampling site 
locations are provided. The data are supplied sepa- 
rately on microfiche along with an explanation of 
the data codes. (Halterman-PTT) 
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CONTROL AND MEASUREMENT OF ORGAN- 
IC MICROPOLLUTANTS IN SOUTH AFRICAN 
WATER RECLAMATION PLANTS, 

National Inst. for Water Research, Pretoria (South 
Africa). 

J. F. van Rensburg, A. J. Hassett, and S. J. 

Theron. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 17-34, 6 fig, 5 tab, 35 ref. 


Descriptors: *Pollutant identification, *Water con- 
servation, *Water reuse, *Water analysis, *Activat- 
ed carbon, Conservation, Industrial wastewater, 
Chromatography, Wastewater renovation, *South 
Africa, Adsorption, Organic compounds, Water 
treatment, Recycling. 


Several analytical techniques have been evaluated 
for the determination of organic micropollutants in 
South African water reclamation plants. An organ- 
ic pollution index (OPI) was used to express data. 
In this way water samples were divided into safe 
and possibly unsafe categories. This allowed the 
safe samples to be analyzed with less expensive 
methods than required for the possible unsafe sam- 
ples. The OPI was suggested as an early warning 
against pending breakthrough in granular activated 
carbon treatment systems. The reclamation plants 
investigated were capable of effectively removing 
organic industrial and other pollutants in shock- 
load quantities. 
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GROSS ORGANICS MEASUREMENTS FOR 
MONITORING OF WASTEWATER TREAT- 
MENT AND REUSE, 

TAHAL-Water Planning for Israel Ltd., Tel-Aviv. 
M. Michail, and E. Idelovitch. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 35-64, 9 fig, 6 tab, 36 ref. 


Descriptors: *Pollutant identification, *Water con- 
servation, *Wastewater analysis, *Water analysis, 
*Monitoring, Water reuse, Water treatment, Ultra- 
violet absorbance, Wastewater treatment, Organic 
carbon, Tel Aviv, *Israel, Biochemical oxygen 
demand, Chemical oxygen demand, Potassium per- 
manganate, Oxygen demand, Chemical analysis. 


Nine types of water from the Dan region sewage 
reclamation project at Tel Aviv, Israel, were ana- 
lyzed using six gross organic parameters: BOD, 
COD, total organic carbon, dissolved organic 
carbon, potassium permanganate consumption, and 
ultraviolet (UV) absorbance at 254 nm. The water 
samples included raw wastewater, secondary efflu- 
ent, tertiary effluent, reclaimed water, and tap 
water. Good to very high correlation coefficients 
were obtained for most parameters. Results indi- 
cated that UV absorbance was suitable for routine 
monitoring of gross organics in wastewater treat- 
ment and reuse. UV is particularly useful for moni- 
toring of organic matter in municipal raw 
wastewater feeding the treatment plant, for detec- 
tion of organic-laden industrial wastes, for moni- 
toring of activated sludge plant performance with 
respect to carbonaceous matter, for monitoring of 
the organic quality of reclaimed water, for tracing 
effluent movement in aquifers, and for monitoring 
of advanced wastewater treatment plant perform- 
ance with respect to organics. When using UV 
absorbance to measure gross organics, it was sug- 
gested that good correlations be established for 
each type of water. 
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DETERMINATION OF CARBOHYDRATES 
AND PRIMARY AMINES IN RIVER WATER, 
Minnesota Univ., Minneapolis. 2 of Chemistry. 
L. E. Conroy, W. J. Maier, and Y-T. Shih. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 65-84, 8 fig, 6 tab, 19 ref. 
NSF/ENV 77-04496. 


Descriptors: *Fate of pollutants, *Pollutant identi- 
fication, *Organic carbon, Rivers, Mississippi 
River, Carbohydrates, Amines, Dissolved solids, 
Anthrone method, Seasonal variation, Fluoresca- 
mine. 


For assay of soluble organic species in river water, 
the anthrone test and the fluorescamine reagent 
proved most sensitive and reliable for carbohy- 
drates and amines, respectively. Water samples 
were taken at four locations in the Upper Mississip- 
pi River from the headwaters to the Twin Cities 
area. These sites represented, in order from head- 
waters to downstream, natural background, agri- 
cultural drainage, urban runoff, and a major 
wastewater disc i Total soluble carbohydrates 
increased from 289 micrograms per liter in the 
headwaters to 792 micrograms per liter at the 
furthest downstream station. Total primary amine 
levels were 7-20 times less than carbohydrate 
levels. The total concentrations of amines were 
25.72, 39.68, 33.84, and 32.75 micrograms per liter, 
[see downstream. Seasonal variation in per- 
centage of molecular size was noted. This was 
related to the change in the source of organic 
matter (groundwater vs. runoff). The distribution 
of dissolved organic carbon was as follows: the 
1K-10K fraction was the largest, the <1K fraction 
was second in importance, and very little was in 
the > 10K fraction. 
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ULTRAVIOLET MULTIWAVELENGTH AB- 
SORBANCE MEASUREMENTS FOR MONI- 
TORING TRACE ORGANICS IN WATER, 
Minnesota Univ., Minneapolis. 

W. J. Maier, and L. E. Conroy. 

IN: Chemistry in Water Reuse: Volume 1, Ann 


Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 85-145, 26 fig, 9 tab, 24 ref, 2 
append. 


Descriptors: *Fate of pollutants, *Pollutant identi- 
fication, *Organic carbon, *Water analysis, Rivers, 
Mississippi River, Ultraviolet absorbance, Dis- 
solved solids, Seasonal variation. 


Comparison of model compounds identified by 
absorbance matching shows the same chromo- 
phoric units, indicating that the organic constitu- 
ents of the 1-10K molecular size fractionates of 
Upper Mississippi River water have similar absor- 
bance characteristics regardless of season or geo- 
graphical location. Five major model compounds, 
namely vanillin, | 3,4-dimethoxyacetophenone, 
tannic, p-anisic and mellitic acids (VATAM), and 
no others, are consistently identified by ultraviolet 
absorbance matching calculations. None of these 
compounds are found in the <0.5K fractions. In 
the 0.5-1K fractions the same five model com- 
pounds are present, but at lower concentrations 
and in different proportions. The similarities in UV 
spectral and molecular size characteristics of or- 
ganics in this river stretch with total flow times of 
20-30 days and flow variations of 86 to 883 cu m 
per sec lead to the following hypothesis: (1) 
VATAM-characterized lymers are formed 
throughout the whole watershed, (2) the polymers 
are chemically and biologically relatively stable, 
(3) they predominate the 1-10K molecular size 
range, (4) they account for most of the total organ- 
ic carbon but are less significant in winter, and (5) 
the presence of a greater diversity of chromo- 
phores and a correspondingly smaller concentra- 
tion of VATAM polymer in winter is ascribed to 
slower chemical-biological reaction rates. 
W86-03525 


DEVELOPMENT OF A TOC/COD ANALYZER 
FOR PROCESS APPLICATIONS, 

Life Systems, Inc., Cleveland, OH. 

J. B. Lantz, R. J. Davenport, R. A. Wynveen, and 
W. J. Cooper. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 147-163, 8 fig, 3 tab, 7 ref. 


Descriptors: *Pollutant identification, *Monitor- 
ing, *Organic carbon, *Water analysis, Wastewater 
analysis, Chemical oxygen demand, Automation, 
Measuring instruments. 


An analyzer for total organic carbon/chemical 
oxygen demand has been developed. The analyti- 
cal package incorporates six processes: electro- 
chemical generation of the persulfate from an 
acidic electrolyte, continuous sampling and mixing 
of the sample with the electrolyte and persulfate, 
removal of inorganic carbon from the sample, oxi- 
dation of the organics, measurement of the carbon 
dioxide produced and persulfate consumed in the 
oxidation, and elimination of water introduced 
during sampling. The apparatus is designed to op- 
erate over a concentration range of 0.5-500 mg per 
liter total organic carbon and 100-1500 mg per liter 
COD. The system has many automatic features for 
on-line monitoring and interface with computer 
control systems. 
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CHEMICAL AND MICROBIOLOGICAL MON- 
ITORING OF A SOLE-SOURCE AQUIFER IN- 
TENDED FOR ARTIFICIAL RECHARGE, 
NASSAU COUNTY, NEW YORK, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 

B. G. Katz, and G. E. Mallard. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 165-183, 4 fig, 5 tab, 19 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Water pollution sources, Water quality, Re- 
charge, “Artificial recharge, Aquifers, Nassau 
County, *New York, Groundwater recharge, 
*Water reuse, Monitoring, Baseline studies, Septic 
tanks, Cesspools, Organic compounds, Chlorinated 
hydrocarbons, Bacterial analysis. 


The Cedar Creek water reclamation project in 
Nassau County, New York, was designed to study 
the feasibility of recharging the groundwater reser- 
voir with reclaimed water. Baseline information on 
water quality was gathered by sampling in obser- 
vation wells at depths of 50, 100, and 200 ft below 
land surface. Preliminary results indicated that 
groundwater at the recharge site contained elevat- 
ed concentrations of nitrate, chloride, sulfate, and 
ammonium ions; however, the concentrations of 
these ions generally decreased with depth. Chlor- 
inated hydrocarbons (low-molecular weight, pesti- 
cides, and polychlorinated biphenyls) were present 
in significant concentrations in the upper i 
aquifer and Magothy aquifer. Fecal indicator bac- 
teria were found in very few cases in low numbers. 
Sources of pollution in this area are cesspool and 
septic tank effluent, domestic cleaners and sol- 
vents, fertilizers, insecticides for pest control, and 
storm water runoff. 
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QUALITY ASSURANCE FOR WATER AND 
WASTEWATER ANALYSES, 

Environmental Protection Agency, Cincinnati, 
OH. 


J. A. Winter. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 187-205, 2 fig, 5 tab, 6 ref. 


Descriptors: *Pollutant identification, *Quality 
control, *Water analysis, *Wastewater analysis, 
Water reuse, Chemical analysis, Monitoring. 


The EPA quality assurance program for analysis of 
water and wastewater has the following major 
functions: develop/select methodology, conduct 
an equivalency program for approval of alternative 
test procedures, develop manuals and guidelines, 
maintain a quality control check sample program, 
conduct method validation studies, conduct per- 
formance evaluation studies, and maintain the EPA 
repository for toxic and hazardous materials. In the 
future, laboratories involved in water reuse re- 
search and development may be required to par- 
ticipate in quality assurance activities. In prepara- 
tion for formal involvement in a program, labora- 
tories should take advantage of relevant method 
validation and performance studies as available and 
of the wide -~ of quality control samples in the 
EPA program for water and wastewater monitor- 


ing. 
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PRIORITY POLLUTANT METHODOLOGY 
QUALITY ASSURANCE REVIEW, 
Environmental Protection Agency, Kansas City, 
MO. Region VII. 

R. D. Kleopfer, J. R. Dias, and B. J. Fairless. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 207-227, 9 tab, 16 ref. 68-01- 
3857, 4689, and 3852. 


Descriptors: *Pollutant 
*Wastewater analysis, ‘Organic compounds, 
*Quality control, omatography, Pesticides, In- 
secticides, Metals, Phenols, Cyanide, Trace levels. 


identification, 


The results of 10,000 measurements by seven lab- 
oratories on 104 of the 114 organic priority pollut- 
ants, all the metals, and total phenol and cyanide 
are su ized. The wastewater samples are 
screened for organics by analyses of five fractions: 
pesticides (26 compounds), base/neutrals (46 com- 
pounds), acids (11 phenols), purgeables (29 volatile 
organics), and direct aqueous injection (2 com- 
pounds). Except for purgeable organics, overall 
recovery decreases and the relative standard devi- 
ation increases in going from the standard 
to the matrix spiked analysis. Analysis of purgeable 
and acid organic compounds produces the highest 
recoveries with the smallest matrix effect. The 
analysis of base/neutral compounds and pesticides 
gives the lowest recoveries because they react 
among each other and with hydroxide and water. 
Base/neutral compounds also carry over into the 
acid fraction in the presence of emulsions. Analysis 
of purgeable organics by the EPA protocol has 





been most successful; acid and pesticide analyses, 
moderately successful; and base/neutral analysis 
less successful, especially with samples from the 
leather tanning and timber industries. Metals analy- 
ses are not difficult at the 25 ppb level used. 
Analyses of several compounds presented prob- 
lems and are recommended for further investiga- 
tion: dichloromethane, bis(chloromethyl) ether, N- 
nitrosodimethylamine, di-n-butylphthalate, bis(2- 
ethylhexyl) phthalate, 1,2-dipheayihrydrazine, ben- 
h hlorocycl tadi 


zidine, endrin alde- 





hyde, anthrene and phenanthrene, chrysene and 
benzo(a)anthracene, 


and 
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and benzo(b)fluoranthrene 
)fluoranthrene. 


QUALITY ASSURANCE IN THE EVALUA- 
TION OF POLLUTION CONTROL TECHNOL- 


RES 

RY, U.S. ENVIRONMENTAL PROTECTION 
AGENCY, CINCINNATI, OHIO, - 
Industrial Environmental Research Lab.-Cincin- 
nati, OH. 

P. E. Mills. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 229-244, 1 fig, 3 tab, 25 ref. 


Descriptors: *Pollutant identification, *Quality 
control, “Wastewater analysis,  *Industrial 
wastewater, Water conservation, Recycling, Indus- 
trial Environmental Research Laboratory, Chemi- 
cal analysis, Measuring instruments, Monitoring. 


The quality assurance poem of the Industrial 
Environmental Research Laboratory (IERL), En- 
vironmental Protection Agency, is designed to im- 
prove, assure, assess, and document the quality of 
measurements made and reported in connection 
with its research. Some of the program’s function 
are to (1) review sampling and analytical plans, (2) 
approve quality assurance review forms, (3) pro- 

le audit — (4) approve alternative yti- 
cal methods, (5) aid in development of new instru- 
ments and methods, (6) conduct audits at field sites 
and analytical laboratories, and (7) provide quality 
assurance training. IERL is involved in several 
projects related to recycle/reuse of industrial 
wastewater. Research priorities include addition of 
chemicals to the priority pollutant list, develop- 
ment of better continuous monitoring techniques, 
selection of representative monitoring parameters, 
selection of standard reference materials represent- 
ative of recycle/reuse matrixes, sponsoring of in- 
terlaboratory comparisons of new methods and 
reference materials, and development of testing 

rocedures for sludge. 
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USE OF LOG-NORMAL STATISTICS IN ENVI- 
RONMENTAL MONITORING, 
oa aa bibliographic entry see Field 7C. 


BIOLOGICAL EVALUATION OF METHODS 
FOR THE DETERMINATION OF FREE 
AVAILABLE CHLORINE, 

Johns Hopkins Univ., Baltimore, MD. School of 
Hygiene and Public Health. 

M. C. Snead, V. P. Olivieri, and W. H. Dennis. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 401-427, 10 fig, 3 tab, 34 ref. 


Descriptors: *Pollutant identification, *Chlorine, 
*Disinfection, *Water analysis, Residual chlorine, 
Chloramines, Viruses, Biofac process, Membranes. 


All of the methods tested for measurement of free 
chlorine _residuals--N,N-diet/iyl-p-phenylene dia- 
mine (DPD), syringaldazine (FA CTS), ampero- 
metric titration, and merabrane electrode--yield 
false positive determinations with one or more of 
the inorganic chloramines. A fundamental under- 
standing of chlorine chemistry and the particular 
test procedure employed is an absolute necessity. 
The Steadifac modification of the DPD procedure 
reduces the frequency and magnitude of false posi- 
tives obtained. Thioacetamide appears to selective- 
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ly decolor the product of the DPD-monochlora- 
mine reaction. The biological calibration proce- 
dure, Biofac, clearly differentiates and quantifies 
free chlorine, and may have possible extension for 
other disinfectants. The FACTS procedure was 
the most specific for free chlorine. Variability of 
reagent pr gorge of FACTS limits the quantita- 
tive use of this test, in its present form, to the 
laboratory. Specificity of the DPD reagent was 
found to vary with the form of the reagent, with 
the tablet reagent consistently yielding fewer false 
positives than the powder reagent. The membrane 
electrode compares favorably with the other pro- 
cedures for the measurement of free chlorine in the 
absence of combined chlorine, but was not as spe- 
cific as DPD and FACTS in the presence of 
combined chlorine. (Author) 
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CHLORINE DIOXIDE CHEMISTRY: GENERA- 
TION AND RESIDUAL ANALYSIS, 

Stanford Univ., CA. Dept. of Civil Engineering. 
For — bibliographic entry see Field 5F. 
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DETERMINATION OF CHLORINE DIOXIDE, 
Fischer and Porter, Co., Warminster, PA. 

R. G. Stevenson, L. L. Dailey, and B. J. Ratigan. 
IN: Chemistry in Water Reuse: Volume I, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 453-476, 11 fig, 58 ref. 


Descriptors: *Pollutant identification, *Chlorine 
dioxide, Residual chlorine, Measuring instruments, 
Monitoring, Automation, Spectrophotometry, Ti- 
trimetric methods, Electrochemistry, Membrane 
amperometric probe. 


Several methods for determination of chlorine di- 
oxide are evaluated for their use in automated or 
continuous analysis. Direct spectrophotometry at 
360 nm is reasonably accurate within the limits of 
6-60 mg per liter, provided the cell size is adapted 
to the concentration. Spectrophotometry with 
chromagenic reagents is sensitive and accurate but 
has several drawbacks for continuous monitoring. 
Titrimetric methods are often used. However, 
iodine-producing substances interfere with the io- 
dometric method. Several sources of error and 
possible corrective measures are given. Except for 
amperometric endpoint detection, electrochemical 
methods are seldom used for chlorine dioxide de- 
termination. Two flow-through amperometric cells 
seem suitable for continuous electrochemical anal- 
ysis. The membrane amperometric probe, with no 
moving parts and no reagent feed, is available for 
continuous monitoring. 
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GROUNDWATER QUALITY EVOLUTION IN 
THE UPPER AQUIFER OF THE COASTAL 
DUNE AREA OF THE WESTERN NETHER- 


Vrije Univ., Amsterdam (Netherlands). Inst. voor 
ga amare 

For primary bibliographic entry see Field 2F. 
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ADVANCES IN THE IDENTIFICATION AND 
ANALYSIS OF ORGANIC POLLUTANTS IN 
WATER, VOLUME 1. 

Ann Arbor Science, Ann Arbor, MI. 1981. Edited 
by Lawrence H. Keith. 2 v (1170 p). 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Wastewater analysis, *Organic compounds, 
*Chromatography, Gas chromatography, Liquid 
chromatography, Mass spectrometry, Ion ex- 
change, Resins, Master Analytical Scheme, Aro- 
matic compounds, Phenolic compounds, Pesti- 
cides, Industrial wastewater, Chlorine compounds, 
Trihalomethanes, Polychlorinated biphenyls, Trac- 
ers, Environmental tracers, Extraction. 


Most of the advances in identification and analysis 
of organic pollutants in water have involved re- 
finements of existing technology. The Master Ana- 
lytical Scheme is the subject of several papers, 
divided into an overview, isolation/concentration, 


precision and accuracy, quantitative aspect, and 
quality control. A general approach for determina- 
tion of pesticides in wastewater has been success- 
fully applied to five general classes of compounds. 
High-resolution gas chromatographic methods 
have been developed for phenolic compounds; 
acid-extractable priority pollutants; volatile, base/ 
neutral, and acidic pollutants; and polychlorinated 
biphenyls. Isotope dilution of organic molecules 
and tagging with dysprosium compounds are tech- 
niques used as environmental tracers. Microextrac- 
tion techniques are effective and time saving in 
preparing water samples for organics analysis. This 
permits chromatography without preconcentration 
of the sample. Resins are also used to concentrate 
organic compounds, particularly polyaromatic hy- 
drocarbons, for chromatographic analysis. High- 
performance liquid chromatography is applied to 
analysis of nitrophenols, humic-fulvic natural mate- 
rials, and nitrosamines. Fluroimmunoassay is being 
developed for determination of very low levels of 
organic pollutants. Derivatization proved useful in 
labeling potential mutagens in drinkin water with 
4-nitrophenol and for determination of linear alco- 
hol ethoxylates. 
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VALIDATION AND PRIORITY POLLUTANT 
ANALYSIS, 

Dow Chemical U.S.A., Midland, MI. 

R. O. Kagel. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 1-13, 1 fig, 
1 tab, 21 ref. 


Descriptors: *Pollutant identification, *Legal as- 
— Organic compounds, *Water analysis, Reg- 
ulations. 


There are sound technical arguments for the vali- 
dation of priority pollutant methodology. These 
arguments are intricately entwined with legal 
issues that will ultimately be argued in the courts. 
The technical issues should be resolved by the 
technical community. The merits of these issues 
are what lawyers should be left to resolve, rather 
than the issues themselves. Roisman, former envi- 
ronmentalist lawyer who heads the Justice Depart- 
ment’s toxic waste section, recently gave some 
guiding philosophy behind the government’s legal- 
environmental movement in that area when he 
said: ‘Government is perfectly ——— to punish 
the innocent for the sins of the guilty.’ An analyti- 
cal result may very well be the infinitesimally fine 
line that separates the Sr from the innocent. 
Unless the analyticai methodology is properly vali- 
dated and the result statistically meaningful, that 
fine dividing line might as well be determined by 
chance, a flip of the coin or a roll of the dice. 
(Author) 
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MASTER ANALYTICAL SCHEME: AN OVER- 
VIEW OF INTERIM PROCEDURES, 
Environmental Research Lab., Athens, GA. 

A. W. Garrison, A. L. Alford, J. S. Craig, J. J. 
Ellington, and A. F. Haeberer. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 17-30, 1 
fig, 2 tab, 5 ref. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Water analysis, *Chromatography, 
Master Analytical Scheme, Gas chromatography, 
Standards, Wastewater analysis, Effluents. 


The Master Analytical Scheme (MAS) provides 
protocols for the gas chromatography/mass spec- 
trometry analysis of purgeable, extractable, neutral 
intractable, and ionic intractable organics in sur- 
face and drinking water and in industrial, energy- 
related and municipal effluents. Nominal lower 
quantifiable limits are 0.1 micrograms/liter for 
drinking water, 1 microgram/liter for surface 
water, and 10 micrograms/liter for the effluents. 
One unique feature of the MAS is its comprehen- 
siveness. Another is its qualitative-quantitative 
aspect--an extensive data base of response and re- 
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covery factors allows computer estimation of con- 
centration without recourse to standards for each 
analyte. This interim MAS will be refined to cor- 
rect deficiencies observed during analysis of envi- 
ronmental samples. (Author) 
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MASTER ANALYTICAL SCHEME: DEVELOP- 

MENT OF TECHNIQUES FOR 

ISOLATION AND CONCENTRATION OF OR- 

GANICS IN WATER, 

Gulf South Research Inst., New Orleans, LA. 

J. E. Gebhart, J. F. Ryan, R. D. Cox, E. D. 

Pellizzari, and L. C. Michael. 

IN: Advances in the Identification and Analysis of 

Organic Pollutants in Water, Volume 1, Ann 
r Science, Ann Arbor, MI. 1981. p 31-48, 6 

fig, 8 tab, 7 ref. 68-03-2704. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Water analysis, *Chromatography, 
Master Analytical Scheme, Gas repens od 
Amines, Carboxylic acids, Organic acids, Extrac- 
tion, Ion exchange, Resins, Wastewater analysis. 


The Master Analytical Scheme methodology states 
that a water sample for analysis of organic com- 
pounds is divided into a minimum of three aliquots. 
One aliquot is analyzed for purgeable or highly 
volatile compounds; one for intractable or water- 
soluble, nonextractable, nonpurgeable compounds; 
and one for extractable organics. Analysis of pur- 
geable organics uses gas stripping followed by gas 
chromatography/mass spectrometry/computer 
using capi columns. The intractables are divid- 
ed into several t: . Nonionic intractables (e.g., 
methanol) are isolated by fractional distillation and 
analyzed on a Carbowax 1500 column. Ionic in- 
tractables, a by ion exchange resin tech- 
niques, include the following groups: volatile pri- 
mary and secondary amines, volatile carboxylic 
acids, nonvolatile organic acids, and halogenated 
carboxylic acids. Three procedures are available 
for analysis of extractable organics: resin columns 
for clean samples, batch liquid/liquid extraction 
treated by a bottle-stirbar technique for more con- 
taminated samples, and a flow-under continuous 
liquid/liquid extraction method for emulsion-form- 
ing — Recovery data are given for com- 
= iting these categories. 
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MASTER ANALYTICAL SCHEME: AN AS- 
SESSMENT OF FACTORS INFLUENCING 
PRECISION AND ACCURACY OF GAS CHRO- 
MATOGRAPHY/MASS SPECTROMETRY 


DATA, 

Gulf South Research Inst., New Orleans, LA. 

J. F. Ryan, J. E. Gebhart, L. C. Rando, D. L. 
Perry, and K. E. Tomer. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 49-66, 5 
fig, 11 tab, 2 ref. 68-03-2704. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Water analysis, *Mass spectrometry, 
*Chromatography, Gas chromatography, Preci- 
sion, Accuracy, Coefficient of variation, Master 
Analytical Scheme, Retention time, Standards, 
Amines, Hydrocarbons, Aromatic compounds, 
Phenolic compounds. 


The data in this popes present the most significant 
aspects of the work on precision and accuracy in 
quantification. Results of a number of additional 
experiments that produced additional conclusions 
are: (1) Total ion current (TIC) relative response 
ratio values are no more precise than selected ion 
current (SIC) relative response ratio values; addi- 
tionally, TIC quantification measurements are sus- 
ceptible to error because of chromatographic peak 
heterogeneity. For these reasons, the Tester Ana- 
lytical Scheme is based on SIC relative response 
ratio values. (2) Mass difference between the se- 
lected quantifying ion of an internal standard and 
the selected eeprsy | ion of the unknown com- 
pound had no effect. No reduction was found in 
the percent coefficient of variation when the 
Dalton value separation was small rather than 
large. (3) No concentration dependence of relative 


response ratio was observed over a two-order-of- 
magnitude range. Although relative response ratio 

recision is not enhanced by a chemical similarity 

tween internal standard and compound of inter- 
est, it is enhanced by the retention time proximity 
between the two. Finally, relative response ratio 
can vary considerably over different days (and be 
corrected when necessary) but be precise on a 


ye day. (Author) 
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QUANTITATIVE ASPECTS OF THE MASTER 
ANALYTICAL SCHEME FOR ORGANICS IN 
WATER, 

Research Triangle Inst., Research Triangle Park, 
NC. Analytical Sciences Div. 

K. B. Tomer, J. T. Bursey, L. C. Michael, L. S. 
Sheldon, and E. D. Pellizzari. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 67-85, 3 
fig, 14 tab, 5 ref. 68-03-2704. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Water analysis, Master Analytical 
Scheme, Chromatography, Quantitative analysis, 
Mass spectrometry, Wastewater analysis, Preci- 
sion, Accuracy. 


The first-generation Master Analytical Scheme has 
been applied to a series of water samples in one 
laboratory and to replicate water samples analyzed 
independently by three laboratories. The accuracy 
found was, on the most part, within the limits 
expected on the basis of propagation of error. The 
Master Analytical Scheme, therefore, promises to 
be an extremely useful tool for the qualitative- 
quantitative analysis of organics in a broad range 
of water samples. (Author) 
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QUALITY OF MASTER’ ANALYTICAL 
SCHEME DATA: PURGEABLES AND VOLA- 
TILE ORGANIC ACIDS, 

Research Triangle Inst., Research Triangle Park, 
NC. Analytical Sciences Div. 

L. C. Michael, R. Wiseman, and L. S. Sheldon. 

IN: Advances in the Identification and Analysis of 
oe ag Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 87-114, 11 
fig, 14 tab, 5 ref. 68-03-2704. 


Descriptors: *Pollutant identification, *Organic 
compounds, *Water analysis, Wastewater analysis, 
Master Analytical Scheme, Chromatography, Gas 
chromatography, Mass spectroscopy, Organic 
acids, Quality control, Standards. 


Quality assurance procedures were applied to 
method development, validation, and application 
phases for a and volatile acid segments of 
a Master Analytical Scheme for the analysis of 
organic compounds in water. Recovery data dem- 
onstrate the applicability of the various techniques 
to diverse water types. Error propagation esti- 
mates for purge-and-trap indicate a relative stand- 
ard deviation of +23 to -28%, excluding gas chro- 
matography/mass spectrometry/computer. A simi- 
lar estimation for volatile acid analysis reveals a 
relative standard deviation of + or - 11%. For 
each sample to be analyzed, preanalysis sample 
scouting (headspace analysis for purgeables and 
conductivity measurements for volatile acids) was 
used to determine the optimum sample volume and 
level of internal standard to be added. Gas chroma- 
tography/mass spectrometry/computer analysis 
was performed to demonstrate the applicability of 
the Ley nlp and volatile acid Master Ana- 
lytical Scheme protocols to complex and diverse 
water types. A total of 19 environmental water 
samples, unspiked and spiked with mode com- 
pounds and deuterated internal standards, were 
analyzed. (Author) 

W86-03797 


DEVELOPMENT OF METHODS FOR PESTI- 
CIDES IN WASTEWATER: APPLICABILITY 
OF A GENERAL APPROACH, 

Midwest Research Inst., Kansas City, MO. 

H. Miller, P. Cramer, A. Drinkwine, A. Shan, and 


34 


G. Trischan. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 115-138, 4 
fig, 14 tab, 4 ref. 


Descriptors: *Pollutant identification, 
*Wastewater analysis, *Pesticides, *Water analysis, 
Insecticides, Triazines, Carbamates. 


A standard approach for analyzing pesticides in 
water and wastewater samples was developed and 
tested on several classes of compounds: organoch- 
lorine, organonitrogen, organophosphorous, tria- 
zines, and carbamates/ureas. e steps in the 
method utilized one-liter sample volumes extracted 
with three 60-ml aliquots of methylene chloride 
followed by Kuderna-Danish concentration, and 
standardized Florisil cleanup, if required. General- 
ly, recoveries for clean water extraction, seven-day 
stability, and spiked wastewater were good. The 
major source of reduced recovery was cleanup. 
Some pesticides, particularly the = hos- 
phorus type, were retained on the Florisil or alumi- 
na column. Detection limits obtained when using 
the protocol were as follows (concentrations in 
micrograms/liter): 0.1-1.0, 80%; 1-10, 94%; and 10- 
100, 100%. Analysis of a group of 10 triazines was 
given as a case study. 

W86-03798 


DETERMINATION OF PHENOLIC WATER 
POLLUTANTS BY GLASS CAPILLARY GAS 
CHROMATOGRAPHY, 

W. Giger, and C. Schaffner. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor, MI. 1981. p 141-154, 6 fig, 2 tab, 14 ref. 


Descriptors: *Pollutant identification, 
*Wastewater analysis, *Organic compounds, *Phe- 
nolic compounds, *Industrial wastewater, Chroma- 
tography, Gas Soa: Quantitative anal- 
ysis, Chlorophenols, p wastes, Chemical 
wastewater. 


A method for the quantitative determination of 
lipophilic phenols, including priority pollutants 
and consensus voluntary reference compounds, 
used methylene chloride extraction of the water 
sample using 2,4,6-tribromophenol as an internal 
standard, followed by gas chromatography with a 
flame ionization detector. Identification was by 
mass spectrometry. Recoveries were as follows: 
phenol, 29%; 2-chlorophenol, 83%; 2,4-dichloro- 
phenol, 92%; 4-chloro-3-methylphenol, 46%; 2,4,6- 
trichlorophenol, 89%; 2,3,4,6-tetrachlorophenol, 
92%; pentachlorophenol, 83%; 4-chlorophenol, 
26%; 1-naphthol, <5%; 4-phenylphenol, <5%; 
and 2,6-di-tert-butyl-4-methylphenol, 60%. Chro- 
matograms of several industrial wastewater sam- 
ples are shown. 
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CHROMATOGRAPHIC CONSIDERATIONS 

FOR THE ANALYSIS OF ACID-EXTRACTA- 

BLE PRIORITY POLLUTANTS, 

— Co., Avondale, PA. Avondale 
Vv. 

R. R. Freeman. 

IN: Advances in the Identification and Analysis of 

Organic Pollutants in Water, Volume 1, Ann 

Arbor Science, Ann Arbor, MI. 1981. p 155-169, 

11 fig, 1 tab, 13 ref. 


Descriptors: *Pollutant identification, 
*Wastewater analysis, *Organic compounds, *Phe- 
nolic compounds, Quantitative analysis. 


Underivatized phenols were quantitatively ana- 
lyzed at the microgram/liter level using fused- 
silica open tubular columns with a cool on-column 
sampling system. The wey a ape conditions 
were chosen to accomodate for the sample concen- 
trations. Above 5 ng the suitable techniques were 
an on-column or splitless injection and a fused- 
silica open tubular column characterized by an 
acidic column (acid-to-neutral surface) coated with 
a gum nonpolar stationary phase. At this level 
glassware should be acid-deactivated for use with 





chlorophenols and nitrophenols. At the sub-nano- 
gram level the analysis was difficult but possible 

vith on-column injection, a non = fused-silica 

column, and a silica detector inte 
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PART-PER-TRILLION ANALYSIS OF VOLA- 
TILE, BASE/NEUTRAL 


AND ACIDIC WATER 
borg tape ON A_ SINGLE FUSED- 
ICA CAPILLARY COL 


UMN, 
Montgomery Gi — M. fd a Pasadena, CA. 
and J. G. Moncur. 
IN: 7 ¥ recon . arte Identification and Analysis of 
cane Pollutants in Water, Volume 1, Ann 


Science, Ann Arbor, MI. 1981. p 171-186, 6 
fig, 2 tab, 3 ref. 


——— *Pollutant identification, *Water anal- 
‘Organic compounds, Pig ere 

used silica columns, Chlorinated hydrocarbo 
Pesticides, Aromatic compounds. 


The most commonly used chromatographic tech- 
niques for the analysis of purgeable and extractable 
eee See Comme oe ee we ot Set 
erent packed columns. The techniques present- 
ed =. ‘this paper represent a simplified chromato- 
grap ils phcoeiaes which yields improved sensitiv- 
ity and resolution. A single fused-silica open tubu- 
penton agri illary column can be used for analysis of 
volatile, base/neutral/acidic, and le fraction 
organic contaminants in water. Many of the com- 
pounds tested could be recovered from water at 
the low part-per-trillion level range. Considerable 
ee ee eee oe 
column for both volatile and extractable water 
es Coinjection of both base/neutral and 
acid fractions in the same chromatographic run 
allows further time saving. (Author) 
W86-03801 


ANALYSIS OF POLYCHLORINATED BI- 
PHENYLS BY GLASS CAPILLARY AND 
PACKED-COLUMN CHROMATOG: 


RAPHY, 
Environmental Research Lab.-Duluth, Grosse Ile, 


IN: Advances in the Identification and Analysis of 
—_— Pollutants in Water, Volume 1, Ann 

x Science, Ann Arbor, MI. 1981. p 187-196, 8 
fig, 25 ref. R-806579. 


Descriptors: *Pollutant identification, *Organi 

pr ar *Polychlorinated biphenyls, *Chiorin- 
sted’ bh hydrocarbons, Aroclors, Chromatography, 
— capillary pr mH comeer Gas chromatog- 
Traphy. 


A high-resolution =. capillary gas perme 
phy was used to identify parca dha be ychlori- 

nated biphenyl mixtures, Aroclors 124: pe 1260. 
Chromatographic conditions were or to 


achieve desired results-- 
— time but pete med 


tin: hvdrogen a as 
carrier gas produced porecns 
freer so sensitivity than nitrogen. 


GH-RESOLUTION GAS CHROMATOGRA- 
PHY AND NEGATIVE ION CHEMICAL IONI- 
ZATION MASS SPECTROMETRY OF POLY- 
amr gf ner B 


IPHENYLS, 
Kew Depa Research Triangle Park, 
NC. Anal Analytical 


E. D. Pellizzari, K. B. Tomer, and M. A. Moseley. 
IN: Advances in the Identification and Analysis of 
Pollutants in Water, Volume 1, Ann 
Science, Ann Arbor, MI. 1981. p 197-218, 

18 fig, 4 tab., 14 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic pa go *Polychlorinated bi- 
Holling Chlorinated hydrocarbons, Aroclors, 
Chromatography, Nesuite ion chemical ioniza- 
tion, Mass spectrometry, Gas chromatography. 


An investigation into the preparation of better 
columns for resolving polychlorinated bi- 

phenyl (PCB) isomers was conducted. Excellent 

resolution and temperature stability were obtained 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


for an Apiezon L phase (0.1-micron film thickness) 
coated on a silanized surface of a Pyrex capillary 
0.20 mm i.d. x 50 m in length. Studies were con- 
ducted on moderating and reagent gases used in 
negative ion ionization/mass spectrome- 
try for enhancing either m/z 35/37 or molecular 
ions of PCB using a magnetic sector and quadru- 
ee gas chromatography/mass spectrometry sys- 

tems. Open and oid eae sources were pron en 
Oxygen-enhanced methane gave best tions 
Poy pe tr molecular ion intensities, while pure 
methane was most suitable with an source 
design for enhanced m/z 35.37. The combination 
of high-resolution gas chromatography and nega- 
tive ion c! ionization/mass spectrometry 
provides an instrumental method for environmen- 
tal analysis which can be used for identifying or 
verifying PCB isomers, determining the number of 
chlorines in a chromatographic and quantify- 
ing each individual isomer in a sample. (Author) 
W86-03803 


ae ee OF PRIORITY POLLUT- 
ANTS IN INDUSTRIAL WASTEWATERS BY 
STABLE-ISOTOPE DILUTION GAS CHROMA- 
TOGRAPHY/MASS SPECTROMETR 
S-Cubed, La Jolla, CA. 
B. N. Colby, and A. E. Rosecrance. 
IN: Advances in the Identification & a ger be of 
Pe ny Bey Pollutants in Water, Volume 1, 

Ann Arbor, MI. 1981. 7 221.230 3 3 
fig, 5 tab, 3 ref. 68-02-3153, ‘68-02-2689. 


Descriptors; *Pollutant identification, *Organic 
compounds, *Wastewater analysis, *Industrial 
wastewater, Isotope dilution, Chromato 
Gas chromatograp 'y, Mass spectrometry, 
control, Standards. 


ae 


Isotope dilution quantification was shown to im- 
prove precision, accuracy, and quality control in 
determination of priority "pollutants in industrial 
wastewater compared with exis mdard). Test (inter- 
nal standard and no internal stan }). Tests were 
run on water solutions con’ varying concen- 
trations of benzene, toluene, chloroform, and 1,2- 
dichloroethane. Using actual wastewater samples 
spiked with labeled saletity pollutants, it was dem- 
onstrated that isotope dilution produced the same 
recoveries as samples spiked with unlabeled com- 
pounds. The character and source of wastewater 
did not affect the iicemnine maces a 
isotope dilution pot sors sem rporating isotope di- 
lution into a quality contro! ee would reduce 
the number of sample yses by 70% without 
reducing the amount of data obtained. 

W86-03804 


STABLE ACTIVABLE TRACERS FOR ENVI- 

RONMENTALLY SIGNIFICANT ORGANIC 

MOLECULES, 

Oregon State Univ., Corvallis. Dept. of Chemistry. 
M. Ghannam, W. D. Loveland, and D. J. 


Baumgartner. ; 
IN: Advances in the Identification & Analysis of 
ee Volume 1, Ann 
Ann Arbor, MI. 1981. p 231-238, 3 
fig, 2 tab, 20 ref. 
“Organic *Pollutant identification, *Tracers, 
thew geomet *Bioaccumulation, Oysters, 
tracers, Dysprosium compounds, 
Pevtione coefficients, Accumulation. 


Dysprosi' I) trisdibenzolmethane monohydrate 
and d jum(III) triacetylacetonate trihydrate 
were tested as stab! sctvabe tracers = Sew. biocon- 
centration ex; ts. com 

soluble and par nome ted for 10 =. seawater. 
Solubilities in octanol and in water for the trisdi- 
benzolmethane compound were 6.176 and 
0.006218, a for the triacetylacetonate 
and 1.742, respectively. Octa- 
its were 994 and 19. i 

and triacety 
compounds, respectively. Bioconcentration rome 
of the tracers in eee ee eee 
—- as pesticides with similar partition coeffi- 


W86-03805 


MICROEXTRACTION AS AN APPROACH TO 

ANALYSIS FOR PRIORITY POLLUTANTS IN 

INDUSTRIAL WASTEWA ; 

Southwest Research Inst., San Antonio, TX. 

J. W. Rhodes, and C. P. Nulton. 

IN: Advances in the Identification & Analysis of 

— Pollutants in Water, Volume 1, Ann 
Science, Ann Arbor, MI. 1983. p 241-252, 1 

fig, 3 tab, 5 ref. 


Descriptors: *Pollutant identification, 
“Wastewater analysis, *Organic compounds, Ex- 
traction, Microextraction, Sample preparation. 


A one-step extraction procedure (called microex- 
<7 was developed for analysis of priority 
Pomeroy in wastewater samples. Extraction 
1000 microliters of solvent for a 10-100-ml 
sample. After agitation, a few microliters were 
removed from the organic phase for injection into 
a gas chromatograph. The microextraction tech- 
nique showed several advantages over the exhaus- 
tive extraction: simplicity of extract preparation, 
minimal use of glassware and solvent, no problem 
with emulsions, no necessity for solvent concentra- 
tion, and no column cleanup of extracts. Equations 
are given to calculate the extraction efficiency of a 
solute from a water sample. 
W86-03806 


Co gd OF THE MICROEXTRACTION 
Ly TO ANALYZE ORGANICS IN 


Little (Arthur D.), Inc., Cambridge, MA. 

K. E. Thrun, and J. E. Oberholtzer. 

IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI, 1981. p, 253-266, 7 
fig, 6 tab, 4 re. 68-01-5011. 


Descriptors: *Pollutant 
*Wastewater analysis, 
Sample pr tion, Extraction, Microextraction, 
Phthalates, Industrial wastewater, Phenolic com- 
pounds, Benzene, Toluene, Ethylbenzene. 


identification, 
*Organic compounds, 


Microextraction of organics in water with small 
amounts of solvent (10-100 ml) and large sample- 
to-solvent ratios (100:1 or greater) was ore as 
a cleanup-concentration step in analytical p 
dures for a variety of com — Saturation of the the 
solution with sodium sulfate improved ——— 
of the substances studied: benzene, toluene, eth ay 
benzene, and o-xylene. Recoveries were generall 
high. However, recoveries that were low were 
quite reproducible. Using a spiked sample allowed 
correction for incomplete recovery. The microex- 
traction technique is Co eyes suitable for non- 
volatile substances that have relatively high parti- 
tion coefficients (greater than 150 to obtain a 60% 
extraction efficiency at 100:1° sample-to-solvent 
ratio). The technique was tried on a latex 
wastewater spiked with solvents. Intermittent 2- 
min shaking for 15 min produced 56% recovery of 
benzene, recovery of toluene, and 28% re- 
covery of ethylbenzene. Additional shaking was 
to increase recovery to at least 90%. 
Extraction efficiencies for page coer age of 
phenols from clean water were general -#e 
than found in other methods. A series of pht 
were recovered efficiently after shaking for ts 


min. 
W86-03807 


FURTHER OPTIMIZATION OF THE 
TANE LIQUID-LIQUID EXTRACTION 
METHOD FOR THE ANALYSIS OF TRACE 
ORGANIC COMPOUNDS IN WATER, 

North Texas State Univ., Denton. Dept. of Chem- 


istry. 

W. H. x 4 Rawley, J. L. Burleson, D. Mapel, 

and D. R. Sco 

IN: Adenia in the Identification & Analysis of 

Organic Pollutants in Water, Volume 1, Ann 
r Science, Ann Arbor, MI. 1981. p 267-280, 6 

fig, 4 tab, 12 ref. 


Descriptors: *Pollutant identification, *Water anal- 
san oe ic compounds, *Chlorinated hydrocar- 
ona Ym averting Liquid /liquid extraction, Sample 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—Iidentification Of Pollutants 


ee. Trihalomethanes, 


Pentane, 
levels. 


Trace 


A second generation liquid/liquid extraction 
method is more convenient and rapid for routine 
trihalomethane analysis. It is also less sensitive to 
changes in pH and ionic strength. The method 
involves two steps: water removal and pentane 
addition using a needle-syringe arrangement. After 
this addition the bottle is shaken and allowed to 
stand so that the phases separate. In a third-genera- 
tion procedure the water removal and pentane 
addition is done in an ultrasomic bath so that the 
pentane disperses into fine droplets as it enters the 
water. The second-generation method is used with 
organic halides; the third-generation method for 
hydrocarbons and organic halides. 

W86-03808 


EXTRACTION OF ORGANIC COMPOUNDS 
FROM WATER USING SMALL AMOUNTS OF 
SOLVENT, 

Ames Lab., IA. 

G. A. Junk, I. Ogawa, and H. J. Svec. 

IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 281-292, 2 
fig, 5 tab, 11 ref. W-7405-Eng-82. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Chlorinated hydrocar- 
bons, Aromatic compounds, Alcohols, Aliphatic 
compounds, Hydrocarbons, Ketones, Pesticides, 
Extraction, Microextraction, Sample preparation. 


A microextraction technique for organics in water 
is done in 100-ml or 1000-ml flasks having precali- 
brated necks with inside diameters of 2-10 mm. 
Pentane is used as the extracting solvent. Recover- 
ies of model compounds (halocarbons, aromatic 
hydrocarbons, alcohols, alkanes, ketones, and pes- 
ticides) added to water are generally good, except 
for substances which are more soluble in water. 
Addition of methanol up to about 10% to halocar- 
bons in water does not change extraction efficien- 


cy. 
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ANIONIC AND NEUTRAL ORGANIC COMPO- 
NENTS IN WATER BY ANION EXCHANGE, 
Ames Lab., IA. 

G. A. Junk, and J. J. Richard. 

IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 295-315, 9 
fig, 7 tab, 21 ref. W-7405-Eng-82. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Pesticides, *Ion ex- 
change, Insecticides, Herbicides, Resins, Anion ex- 
change, Rivers. 


An anion exchange resin (XAD-4), modified by 
chloromethylation followed by amination with tri- 
methylamine, was then converted from chloride to 
hydroxide form. This dg ge resin was used to 
isolate organic neutral and anionic components 
from water samples. Neutral compounds were 
eluted with diethyl ether; anionic components with 
HCL-saturated ether. The technique was used to 
recover organic compounds from a variety of 
waters. Recoveries of aliphatic acids, nitrophenols, 
chlorophenols, and substituted sulfonic acids added 
to distilled water were 86-97%. Near 100% extrac- 
tion efficiency of 2,4-D, tetrachloroterephthalic 
acid, and N-l-naphthylphthalamic acid was ob- 
tained in wastewater from a pesticide disposal pit. 
The same three chemicals were recovered at effi- 
ciencies of 84% or greater in water containing 
sodium choride or sodium sulfate at levels of 1% 
and 5%. The only exception was tetrachloroter- 
ephthalic acid, which had recoveries of 20-51% in 
sodium chloride solution. Anion exchange and 
resin sorption procedures compared favorably in 
isolation of a number of neutral pesticides in river 
water, reservoir water, and urban runoff. Howev- 
er, results with digester water were not as agree- 
able, probably because of microparticulate matter 
present. 
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THERMAL DESORPTION FROM A XAD-4 AD- 
SORPTION SUBSTRATE FOR WATER ANAL- 
cae BY CAPILLARY GAS CHROMATOGRA- 


, 
Ames Lab., IA. 
J. P. Ryan, and J. S. Fritz. 
IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 317-327, 3 
fig, 2 tab, 8 ref. 7405-Eng-82. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Aromatic compounds, 
*Resins, Hydrocarbons, Ion exchange, Adsorption, 
Thermal desorption, Chromatography, Gas chro- 
matography. 


Thermal desorption of organic compounds from 
XAD resin using a glass capillary gas chromato- 
graph column provided greater resolution (com- 
pared with a packed gas chromatograph column) 
of a sample containing fluorene, phenanthrene, an- 
thracene, tritan, and pyrene. The final desorption 
temperature was 210 degrees C; the desorption 
time was 20 min; the flow rate was 42 ml/min. An 
isothermal desorption at 200 degrees C gave maxi- 
mum recovery of the compounds in 15 min at a 
desorption flow of 80 ml/min. A sample of Ames, 
Iowa, tap water analyzed by the method produced 
sharp peaks for indene (0.70 ppb), alkyl indanes, 
naphthalene (0.28 ppb), 1-methylnaphthalene (0.35 
ppb), acenaphthene, and acenaphthylene. 


COMPARISON OF SEVERAL METHODS FOR 
COLLECTION AND QUANTIFICATION OF 
POLYCYCLIC AROMATIC HYDROCARBONS 
FROM AQUEOUS MEDIA, 

Oak Ridge National Lab., TN. Analytical Chemis- 
try Div. 

J. E. Caton, Z. K. Barnes, H. Kubota, W. H. 
Griest, and M. P. Maskarinec. 

IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 329-344, 4 
fig, 7 tab, 21 ref. W-7405-eng-26. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Aromatic compounds, 
Polycyclic aromatic compounds, Extraction, 
Liquid/liquid extraction, Resins, Chromatography, 
Reverse-phase chromatography. 


Several methods for isolation of polycyclic aro- 
matic hydrocarbons in water samples were com- 
pared: liquid/liquid extraction (LLE), polystyrene 
sorbent resins, and silica chemically modified with 
octadecylsilane for reverse-phase chromatography. 
Carbon-14 tracer was added to the stock solution 
of organic compounds. Polycyclic aromatics in- 
cluded in the mixture were naphthalene, acenaph- 
thylene, acenapthene, phenanthrene, anthracene, 
fluorene, fluoranthene, pyrene, 1,2-benzanthracene, 
chrysene, benzo(a)pyrene, 1,2,5,6-dibenzanthra- 
cene, and benzo(g,h,i)perylene. For simplicity and 
high recovery the three LLE methods were best. 
Two resin methods produced variable recovery, 
but needed pH and ionic strength control; they 
were not labor-intensive. The methods using re- 
verse-phase material produced variable lower re- 
coveries but were not labor-intensive. 
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ANOMALOUS BREAKTHROUGH OF 
BENZO(A)PYRENE DURING CONCENTRA- 
TION WITH AMBERLITE XAD-4 RESIN 
FROM AQUEOUS SOLUTIONS, 

Savannah River Ecology Lab., Aiken, SC. 

P. F. Landrum, and J. P. Giesy. 

IN: Advances in the Identification & Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 345-355, 2 
fig, 4 tab, 29 ref. EPA-78-D-X0290, DE-AC09- 
76SRO008 19. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Resins, Aromatic 
compounds, Polyaromatic hydrocarbons, Ion ex- 
change, Benzo(a)pyrene, Humic acids, Fulvic 
acids, Dissolved solids. 


The study indicates that dissolved minerals (e.g., 
iron) and organics (e.g., humic and fulvic acids) 
can drastically alter the trapping efficiency and 
recovery of benzo(a)pyrene on Amberlite XAD-4 
resin. This decreased trapping of a nonpolar com- 
pound is anomalous with the expected result. The 
influence of the abovementioned enviromental fac- 
tors appears to increase with the decreased water 
solubility of the compound. There seems to be a 
hydrophobicity limit below which no apparent 
effect occurs. The more insoluble compounds are 
sorbed to particulates and dissolved organics 
which alter their trapping and elution efficiency on 
Amberlite XAD-4 resin. Thus, monitoring studies 
evaluating the amount of benzo(a)pyrene and per- 
haps polyaromatic hydrocarbons of equal or lower 
water solubility utilizing Amberlite XAD-4 resin 
for concentration must evaluate trapping and elu- 
tion efficiency for the water to be studied. 
(Author) 
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HIGH-PERFORMANCE LIQUID CHROMATO- 
GRAPHIC ANALYSIS OF NITROPHENOLS, 
Allgemeine Elektricitaets-Gesellschaft AEG Tele- 
funken, Frankfurt am Main (Germany, F.R.). 

A. F. Haeberer, and T. A. Scott. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 359-370, 5 
fig, 1 tab, 9 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Resins, *Phenolic 
compounds, *Nitrophenols, Chromatography, Ion 
exchange, Cesium silicate rene aya Dye 
industry wastes, Liquid chromatography. 


A reverse-phase high performance liquid chroma- 
tography method has been developed for the anal- 
ysis of nitrophenols in water samples. The com- 
pounds are accumulated on mixed XAD 4/8 ma- 
croreticular resins followed by Kuderna-Danish 
evaporation. Cesium silicate chromatography fa- 
cilitates the separation of phenolics from neutral 
and basic interfering substances. This cleanup 
method allows recovery of about 80% at the 10- 
ppb level. Chromatograms are shown for analyses 
from fortified and unfortified dye plant effluent, 
municipal effluent, and plastics industry extract. 
Compounds found in the plastic industry extract 
are phenol, 2-nitrophenol, 4-nitrophenol, 2-mitro- 
p-cresol, 2,4,6-trichlorophenol, and pentachloro- 
phenol in a range of 7 to 260 ppb each. 

W86-03814 


SIZE EXCLUSION, REVERSE-PHASE AND 
WEAK ANION EXCHANGE CHROMATOGRA- 
PHY OF NATIONAL ORGANICS IN WATER, 
North Texas State Univ., Denton. Dept. of Chem- 
istry. 

W. H. Glaze, P. C. Jones, and F. W. Saleh. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 371-382, 6 
fig, 1 tab, 13 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic matter, Fulvic acids, Humic acids, 
Chromatography, Ion exchange, Resins, Size ex- 
clusion chromatography, Ozonation. 


A progress report on the study of the structure of 
aquatic humus is presented. Several high-perform- 
ance liquid chromatography methods are evaluated 
for separation prior to using structure elucidation 
tools. A polynodal molecular size distribution for 
the humic material is not observed in size exclusion 
chromatography, provided ionic strength and 
column-solute effects are controlled. Reverse- 
phase separation of aquatic humus before and after 
ozonation shows the separation of several compo- 
nents, none of which have been identified. Weak 
anion exchange material analysis shows three 
peaks. As the molecular size of the components 
increases, the ratio of trihalomethane formation 
potential to total organic carbon also increases. 
W86-03815 





DEVELOPMENT OF TECHNIQUES FOR THE 
ISOLATION AND IDENTIFICATION OF NON- 
VOLATILE ORGANICS IN DRINKING 
WATER, 

Water Research Centre, Medmenham (England). 
Medmenham Lab. 

C. D. Watts, B. Crathorne, R.I. Crane, and M. 
Fielding. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 383-397, 4 
fig, 2 tab, 4 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, Chromatography, 
Liquid chromatography. 


A procedure is being developed for characteriza- 
tion of nonvolatile organics in drinking water. 
While the procedure is slow, it has the required 
sensitivity and specificity for identifying a wide 
range of compounds. The water sample is freeze 
dried and the residue extracted with methanol. 
Salts are removed with ion exchange resins either 
before freeze drying or from the methanol extract. 
The cleaned up extract is separated according to 
polarity by high performance liquid ——_e 
phy. The pee ag ay compounds are char- 
acterized separately from the high-ultraviolet ab- 
sorbing fractions. The latter are subjected to mass 
spectrometry. This work, still in progress, will 
further explore the use of field desorption mass 
spectrometry in combination with collisional acti- 
vation and linked scanning techniques for further 
identification of compounds in fractions. 
W86-03816 


EVALUATION OF TRACE ENRICHMENT 
METHODOLOGY IN CONJUCTION WITH 
REVERSE-PHASE HIGH-PERFORMANCE 
LIQUID CHROMATOGRAPHY FOR PRECON- 
CENTRATION, SEPARATION AND QUANTI- 
FICATION OF TRACE NON-VOLATILE OR- 
GANIC COMPOUNDS IN AQUEOUS ENVI- 
RONMENTAL SAMPLES, 

Environmental Research Lab., Athens, GA. 

J. A. Graham, and A. W. Garrison. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 399-432, 
17 fig, 6 tab, 48 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, Chromatography, 
Wastewater analysis, Resins, Trace levels, Liquid 
chromatography. 


The analytical capabilities of trace enrichment on 
octadecyl-derivatized silica in conjunction with re- 
verse-phase high-performance liquid chromatogra- 
phy was evaluated for routine analysis of trace 
nonvolatile organic compounds in water. Model 
compounds were determined in drinking water at 
0.1- to 1- |p levels with outstanding precision. 
Addition of ion-pairing reagent to the sample in- 
creased the recoveries for acidic compounds. Vol- 
umetric accumulation rates as high as 7.5 ml/min 
could be used without significant decrease in re- 
covery. Although large sample volumes, 500-2000 
ml, could be enriched, it was generally not neces- 
sary. Two problems were exposed during these 
studies. (1) A large amount of material was re- 
tained on the colums. The liquid chromatographic 
system could not handle the large amount of mate- 
rial recovered from treated municipal —- (2) 
Unexplainable variations in the recoveries of com- 
pounds enriched from different matrices limited 
the accuracy with which the methodology could 
be applied to quantitative determinations. 
W86-03817 


HIGH-PERFORMANCE LIQUID CHROMATO- 
GRAPHIC DETERMINATION OF NITROSA- 
MINES IN WATER AND WASTEWATER, 
Environmental Research Lab., Athens, GA. 

A. F. Haeberer, and T. A. Scott. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 433-445, 8 
fig, 2 tab, 6 ref. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Identification Of Pollutants—Group 5A 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, Wastewater analysis, 
*Nitrosamines, Chromatography, Resins, Ion ex- 
change, Liquid chromatography. 


The determination of N-nitrosamines as the fluo- 
rescent derivatives of 7-chloro-4-nitrobenzo-2-oxa- 
1,3-diazole (NBD) shows some promise if loss of 
the intermediate amine salt can be minimized 
during the drying procedure or if only the nonvo- 
latile N-nitrosamines are of interest. 1-Bromo-2- 
chloroethane was chosen as internal standard. The 
hotoconductivity detector response curves are 
inear over three orders of magnitude. Resin accu- 
mulation produced 25-30% higher recoveries (46- 
83%) than classical liquid/liquid extraction for 1- 
ppb levels of the more hydrophilic N-nitrosamines 
(N-nitrosodimethylamine, | N-nitrosomorpholine, 
N-nitrosopyrrolidine, N-nitrososiethylamine, N-ni- 
trosopiperidine). Recoveries of a second group of 
N-nitrosamines at 0.4 ppb concentration ranged 
from 22% for N-n-butyl-N’-nitro-N-nitrosoguani- 
dine to 84% for N-nitrosopiperidene. Compounds 
with recoveries of 70-82% included nitrosppipera- 
zine, N-nitrosopyrrolidine, N-nitrosodiethylamine, 
N-nitroso-N-methylaniline, and N-nitrosodipyrpy- 


lamine. 
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DEVELOPMENTS IN THE ANALYSIS OF PRI- 
ORITY POLLUTANTS BY LIQUID CHROMA- 
TOGRAPHY/MASS SPECTROMETRY AND 
IMMUNOASSAY PROCEDURES, 

National Bureau of Standards (NML), Gaithers- 
burg, MD. 

R. 6. Christensen, H. S. Hertz, D. J. Reeder, and 
E. White. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 447-453, 2 
fig, 5 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, Chromatography, Im- 
munoassay, Fluroimmunoassay, Aromatic com- 
pounds, Bioassay, Mass spectrometry. 


Two methods of analyzing organic priority pollut- 
ants are liquid chromatography/mass spectrometry 
and fluoroimmunoassay. In the chromatography 
system solvent is concentrated by allowing it to 
flow down a heated stationary wire. The residual 
liquid is drawn into the mass spectrometer, spray- 
ing from a needle valve. Tests with a mixture of 
phenanthrene, 9-methylanthracene, and fluoran- 
thene show a 20-fold concentration. Results are 
also given for analysis of shale oil components. 
Present work with fluroimmunoassay and dinitro- 
aay has allowed analysis at the 100-microgram/ 
iter level. For use in pollutant analysis, the sensi- 
tivity must be increased to the submicrogram/liter 
or picogram/liter level. 

W86-03819 


DETECTION AND QUANTIFICATION OF 
ELECTROPHILES IN ENVIRONMENTAL 
SAMPLES: LABELING OF POTENTIAL MU- 
TAGENS IN DRINKING WATER BY 4NI- 
TROTHIOPHENOL, 

Minnesota Univ., Navarre. Gray Freshwater Bio- 
logical Inst. 

A. M. Cheh, and R. E. Carlson. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 457-465, 3 
fig, 15 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Mutagens, Nitrophenol, Tracers, Environ- 
mental tracers. 


4-Nitrophenol may be used to label electrophiles in 
drinking water concentrates. This labeling may be 
used to distinguish between thioethers formed by 
rapid or slow electrophile reaction with nitro- 
phenol. Correlation of changes in the labeling pat- 
tern with changes in mutagenic activity measured 
by the Ames assay suggests that the more rapidly 
reacting electrophiles may possess unusual muta- 
genic activity and may be present at extremely low 
concentrations. 
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DETERMINATION OF LINEAR ALCOHOL 
ETHOXYLATES IN WASTEWATER AND SUR- 
FACE WATER, 

Procter and Gamble Co., Cincinnati, OH. 

V. T. Wee. 

IN: Advances in the Identification and Analysis of 
Organic Pollutants in Water, Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. p 467-479, 3 
fig, 3 tab, 16 ref. 


Descriptors: *Pollutant identification, *Water anal- 
ysis, *Organic compounds, *Surfactants, Neodol- 
45, Fate of pollutants. 


An analytical method was developed for determin- 
ing linear alcohol ethoxylates (carbon chain length, 
14-15; ethylene oxide chain length, 7). It included a 
cleanup procedure followed by gas chromatogra- 
phy of the hydrogen bromide cleavage products of 
the surfactant. Results obtained from the method, 
which overestimates the concentration of linear 
alcohol ethoxylates. Morning influent samples 
from a domestic wastewater treatment plant con- 
tained 0.19 to 0.37 ppm of the surfactant; morning 
effluent, 0.006-0.012 ppm; afternoon influent, 0.47 
ppm; afternoon effluent, 0.0085 ppm; activated 
sludge, 0.22 ppm; above sewage outfall, 0.0005 
ppm; below sewage outfall, 0.0011 ppm; and river 
water, 0.0042 ppm. 
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ASSESSMENT OF THE MEASUREMENT UN- 
CERTAINTY IN THE ESTIMATION OF 
STREAM REAERATION RATE COEFFI- 
CIENTS USING DIRECT TRACER TECH- 
NIQUES, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, MA. 

J. S. Hovis, R. C. Whittemore, L. C. Brown, and J. 
J. McKeown. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 36-53, 1 fig, 5 tab, 22 ref. 


Descriptors: *Reaeration rate, *Instream aeration, 
Aeration, *Tracers, *Precision, *Error analysis, 
Errors, Accuracy. 


The purpose of this research is to elucidate the 
major sources of error in the direct tracer methods 
of reaeration rate coefficient measurement. The 
error components in the direct tracer measure- 
ments fall into three broad categories: (1) protocol 
selection errors (accuracy considerations), (2) pa- 
rameter estimation and reaeration model errors, 
and (3) random experimental errors (precision con- 
siderations). The significance of the propagation of 
random error through the reaeration coefficient 
calculation was demonstrated via an analysis of the 
effect of the amount of tracer gas lost on the 
reaeration coefficient’s theoretical precision. In ad- 
dition, theoretical calculations showing the length 
of time a radiotracer study must be followed in 
order to achieve a desired precision in the meas- 
ured rate were presented. Actual direct tracer 
reaeration measurements ranged from + or - 1.0% 
to + or - 1000% (the former from replication 
studies at a moderate rate, the latter from a single 
low rate measurement on the Ouachita River). 
Errors in the hydrocarbon technique measure- 
ments ranged from + or - 4.3% to + or - 230% 
(the former from the Wisconsin replication study, 
the latter from a single measurement on the Oua- 
chita River). The relationship between the amount 
of tracer gas lost and the measurement uncertainty 
of the Ouachita River Basin radiotracer measure- 
ments was found to parallel the theoretical preci- 
sion calculations. 

W86-03824 


HYDROLOGIC MODELING FOR STUDIES OF 
POLLUTANT LOADINGS AND TRANSPORT 
IN LARGE RIVER BASINS, 

Northern Virginia Planning District Commission, 
Annandale. 

A. Cavacas, J. P. Hartigan, E. Southerland, and J. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5A—identification Of Pollutants 


tn one fs d Water Qualit 
" ings of Stormwater and Wa‘ y 
tt Modeling Users Group Meeting, 

25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 69-89, 14 fig, 3 tab, 18 ref. 


Descriptors: *Mathematical models, *Hydrologic 
models, *Hydraulic models, *Pollution load, Hy- 
drology, Chesapeake Bay. 


This research describes the calibration/verification 
of the hydrology component of the River Basin 
Model. The continuous simulation hydrologic 
model was linked with a water quality model for 
studies of nonpoint pollution loadings and the 
transport of nutrient and organic loadings in tribu- 
tary watersheds of the Chesapeake Bay. The River 
Basin Model represents the Susquehanna, Potamac, 
and James river basins as well as 33 other river 
basins which contribute freshwater inflows, non- 
point pollution loadings, and wastewater dis- 
charges to the Bay. The Model was used by the 
EPA Chesapeake Bay Program for assessments of 
management strategies for nonpoint pollution and 
wastewater treatment. This paper focuses on the 
hydrology/hydraulics modeling requirements for 
the river basin water quality modeling studies. 
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IEDIMENT 
COLLECTED BY A DIALYSIS SAMPLER, 
Japan Bottom Sediment Management Association, 


eae 

Y. Kurimoto, and T. Kotake. 

IN: ement of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 150-160, 14 


Descriptors: *Nutrients, *Cycling nutrients, *Inter- 
stitial water, Sediment sampler, Chemical analysis, 
Chemical composition. 


In the release mechanism of nutrients it sometimes 
becomes to investigate the behavior of 
nutrients in sediment pore water. In the past, the 
separation of pore water from sediment been 
performed using the centrifuge or a filter press 
procedure. These methods release nutrients dy- 
namically by artificial forces ee water separa- 
tion. However, the release action of nutrients from 
sediment pore waters using a dynamic (centrifuge) 
versus a static (dialysis) method will have a large 
effect on the results. Dynamic separation methods 
may not accurately reflect the actual static nutrient 
release processes occurring in nature. To solve this 
problem, a static —— was developed using a 
dialysis sampler. The results of comparative tests 
showed that the measured concentrations from 
centrifuge separation were larger than those using 
the dialysis sampler. These results suggest that 
nutrients are released dynamically during the cen- 


ee (Halterman-PTT) 


ACCUMULATION OF ACRYLAMIDE INTO 


FIS 

Tsukuba Univ. (Japan). School of Medicine. 
For vay bibliographic entry see Field 5C. 
W86-03878 


WATER POLLUTION: INDUSTRY AND GOV- 
ERNMENT WORKING TOGETHER - A CASE 
STUDY OF MUNCIE, INDIANA’S INDUSTRI- 
AL PRETREATMENT PROGRAM, 

J. M. Craddock. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142307, 
Price codes: A10 in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 214-229, 4 fig. 


Descriptors: *Water treatment, *Water treatment 
facilities, Wastewater facilities, Sludge, Septic 
sludge, Sludge disposal, Land disposal, Heavy 
metals, Sewer systems, Wastewater treatment. 


A joint program of water quality control, involv- 
ing a metropolitan sewer district (MSD) and a 
Department of Water Quality (DWQ) is described. 
The responsibilities of the DWQ include: perform 
all lab testing for wastewater treatment plant; mon- 
itor the industrial dischargers using the MSD 
sewage system and wastewater treatment plant; 
enforce the applicable MSD ordinances relating to 
sewer use and pretreatment, and develop new ordi- 
nances if necessary; and monitor all streams and 
locate illegal dischargers. The sewer district por- 
tion of the joint aan included a program to 
monitor uptake of heavy metals by crops grown in 
sludge-application fields, a study in which heavy 
metal concentrations in fish were monitored, and a 
program by which the effects of the sewage dis- 
trict discharges were assessed by monitoring 
benthic macroinvertebrate communities. (Halter- 
man-PTT) 
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5B. Sources Of Pollution 


ROLE OF ENVIRONMENTAL TRANSPORT 
AND FATE MODELS IN IMPLEMENTING 
THE TOXIC SUBSTANCES CONTROL ACT, 
Environmental Protection Agency, Washington, 
DC. Office of Pesticides and Toxic Substances. 
W. P. Wood. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 49-58, 2 fig. 


Descriptors: *Model studies, Pollutants, *Toxicity, 
Aquatic environment, Ecosystems, Distribution, 
Public health aspects, Mathematical models, Regu- 
lations, Legal aspects. 


Various aspects of implementing the Toxic Sub- 
stances Control Act are discussed, with emphasis 
on modeling activities. The Office of Toxic Sub- 
stances is currently engaged in modeling activities 
which include identification of toxic materials, 
evolution of toxicity, modification and/or develop- 
ment, implementation, and validation. The choice 
of specific models for the various pro; is 
based on selected criteria, including the following 
considerations: model input data requirements and 
accessibility of data; existence of computer code 
and technical support documentation; prior use in 
regulatory decision-making; use by other EPA 
program offices; skill level and level of effort re- 
uired in exercising the model; and available vali- 
tion studies. terman-PTT) 
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PREDICTIVE FATE MODELS: THEIR ROLE 
IN THE U.S. ENVIRONMENTAL PROTEC- 
TION AGENCY’S WATER PROGRAM, 
Environmental Protection Agency, Washington, 
DC. Office of Water Planning and Standards. 

M. W. Slimak, and C. Delos. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 59-71, 3 fig, 1 tab, 17 ref. 


Descriptors: *Model studies, Pollutants, *Toxicity, 
Aquatic environment, *Fate of pollutants, Predic- 
tion, Path of pollutants, Public health aspects, 
Legal aspects. 


The most important areas considered in the predic- 
tive fate models used in the U.S. Environmental 
Protection Agency’s water program include the 
following: partitioning between environmental 
media; metals speciation; organic chemicals in 
agen systems; runoff; and solid waste disposal. 
e role of models used to make predictions in 
these areas is described, and the ne go in which 
these modeling efforts are conducted and outlined. 
The projects include regulating drinking water, 
controlling point-source discharges of chemicals to 
surface waters, managing the appropriate design, 
construction and maintenance of sewage treatment 
plants and evaluating the role of nonpoint-source 
lution, and enforcing the regulations emanating 
rom the various water offices responsible for these 
programs. (Halterman-PTT) 
W86-03421 


AND EVALUATION OF 
FUND ‘AL TRANSPORT AND TRANS- 
FORMATION PROCESS MODELS, 
Environmental Research Lab., Athens, GA. 

L. A. Burns. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 101-126, 3 fig, 84 ref. 


IDENTIFICATION 
AMENT. 


Descriptors: *Model studies, *Path of pollutants, 
Pollutants, Hydrodynamics, Sorption, Sediment 
transport, Volatility, Hydrolysis, iction, Tox- 
icity. 

The current state of knowledge of those aspects of 
transformation and transport processes required for 
inclusion in environmental models are outlined. 
Physical processes include hydrodynamic trans- 
port, sorption, sediment transport, benthic bounda- 
ry layer transport, and volatilization. Chemical 
processes include direct photolysis, indirect pho- 
tolysis, hydrolysis and reduction. Biological proc- 
esses of concern are microbial ‘ormations, 
algal transformations, biosorption, and bioaccumu- 
lation. This second order or system-independent 
approach makes it possible to study the fundamen- 
tal chemistry of compounds in the laboratory and 
then, based on independent studies of the driving 
forces in aquatic systems, evaluate the probable 
behavior of the compound in systems that have 
never been exposed to them. (Halterman-PTT) 
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SIGNIFICANCE AND LIMITATIONS OF EN- 
VIRONMENTAL COMPARTMENTALIZA- 
TION MODELS IN THE CONTROL OF NEW 
CHEMICALS BASED ON THE ORGANIZA- 
TION FOR ECONOMIC COOPERATION AND 
DEVELOPMENT MINIMUM PREMARKET: 


ING SET OF DATA, 

Umweltbundesamt, Berlin (Germany, F.R.). 

For primary bibliographic entry see Field 5G. 
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EVALUATIVE MODEL FOR ESTIMATING EN- 
VIRONMENTAL FATE, 

Dow Chemical Co., Midland, MI. Environmental 
Sciences Research Lab. 

W. B. Neely, and D. Mackay. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 127-143, 2 fig, 7 tab, 22 ref. 


Descriptors: *Model studies, Pollutants, *Fate of 

llutants, Hydrodynamics, Toxicity, Fate of pol- 
utants, Aquatic environment, *Path of pollutants, 
Prediction. 


An evaluative model that may be used in the initial 
assessment of exposure is described and discussed. 
The role of this model in a tiered approach to 
hazard assessment is described, and the importance 
of its being easy to use, economical, lerstand- 
able by all concerned, and capable of producing 
results that are comparable between laboratories is 
stressed. Use of this model allows investigators to 
rank chemicals on a scale that will have the same 
meaning, regardless of the location of the study. 
Furthermore, the calculation presented may be 
formed on any programmable hand calculator. 
terman-PTT) 
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FATE AND TRANSPORT MODELING FOR 

TOXIC SUBST. 

Iowa Univ., Iowa City. Dept. of Civil and Envi- 

ronmental Engineering. 

J. L. Schnoor, N. B. Rao, K. J. Cartwright, and R. 

M. Noll. 

IN: Modeling the Fate of Chemicals in the Aquatic 
vironment, Ann Arbor Science, Ann Arbor, 

MI. 1982. p 145-163, 12 fig, 1 tab, 11 ref. 


Descriptors: *Model studies, Pollutants, *Pesti- 
cides, Alachlor, Atrazine, Dieldrin, Aquatic envi- 
ronment, Ecosystems, *Fate of pollutants, *Path of 
pollutants. 





The testing and validating of a model of the fate 
and transport of toxics is discussed. A field valida- 
tion study is described, as well as microcosm and 
laboratory studies, which were used to supplement 
field data collections under spring run-off condi- 
tions. The study-design presented was also devel- 
oped to determine if laboratory-derived rate con- 
stants could be used directly in a field validation 
effort. The studies focused on simulating the pesti- 
cides alachlor, atrazine and dieldrin. The laborato- 
ry biodegradation tests were accurate within a 
factor of five in a field application of the model. 
The microcosm studies were successful in repro- 
ducing bioconcentration effects, but microcosms 
should not be relied on for fate studies because of 
the large growth of biomass that inevitably results. 


(Halterman- 
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SIMPLIFIED MODEL OF THE FATE OF PAR- 
TITIONING CHEMICALS IN LAKES 


STREAMS, 

HydroQual, Inc., Mahwah, NJ. 

D. M. Di Toro, D. J. O’Connor, R. V. Thomann, 
and J. P. St. John. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 165-190, 5 fig, 2 tab, 8 ref. 


Descriptors: *Model studies, Pollutants, Aquatic 
environment, Ecosystems, *Fate of pollutants, 
*Path of pollutants, Sorption, Sedimentation, Sedi- 
ment transport, Sediments, Silt, Silt load. 


The problem of analyzing the fate of chemicals 
discharged into receiving waters, specifically lakes 
and streams, is ad . The focus is on contem- 
porary industrial chemicals and the mechanisms 
that affect their distribution in the aquatic environ- 
ment. Since these chemicals are associated with 
—— and sedimented particles, the analyses 
include these mechanisms as an integral of the 
formulation, as well as the other kinetic, transfer 
and transport processes of importance. The pri- 
mary factors included in the model are sediment 
capacity ratio, particulate concentration ratio, un- 
equal particulate concentration ratio, sediment 
decay, and unequal partitioning. The application of 
this model to streams and rivers is illustrated. (Hal- 


terman- 
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HYDROLOGIC TRANSPORT MODELING, 
Hydrocomp, Inc., Mountain View, CA. 

N. H. Crawford. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 199-214, 8 fig, 19 ref. 


Descriptors: *Model studies, *Path of pollutants, 
*Fate of pollutants, *Aquatic environment, *Hy- 
drologic models, Management planning, Environ- 
mental policy, Pollutants, Prediction, Hydrodyna- 
mics. 


A summary of the development of wee 
transport modeling (and the current state-of-the- 
art) as well as the prospects for large scale use of 
models in environmental regulation, is presented. 
Historic oo and new trends in model 
algorithms are described and the regulatory use of 
models and future directions for model develop- 
ment are discussed. Continuous and steady-state 
models, benefits and cost analysis, and legal and 
physical considerations in large-scale model appli- 
cations are emphasized. Problems in the areas of 
data gathering, calibration, geographic variability 
and error assessment for intensive use of models 
are discussed. (Halterman-PTT) 
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MODELING CHEMICAL REACTIONS AND 
bc a IN GROUNDWATER SYSTEMS: 


REVIEW, 
Rice Univ., Houston, TX. Dept. of Environmental 


Science and ig. 
. K. Springer, C. J. Cook, and M. 


jomson. 
IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


MI. 1982. p 215-246, 6 fig, 2 tab, 50 ref. 


Descriptors: *Groundwater, Pollutants, *Model 
studies, *Fate of pollutants, *Path of pollutants, 
Distribution patterns, Microbial degradation, Sorp- 
tion, Kinetics, *Groundwater movement. 


The governing equations of groundwater flow and 
transport are described, followed by a tation 
of chemical reaction processes. thematical 
models, both analytical and numerical, are dis- 
cussed in detail, followed by model applications 
and field validation problems. Two primary situa- 
tions where the equations governing groundwater 
flow and transport can be used are: to assess the 
impact of subsurface waste disposal at proposed 
sites that have not yet been contaminated; and to 
assess the impact of already contaminated sites in 
terms of predicting plume migration and recom- 
mending remedial measures. The specific chemical 
and biological processes that were included in the 
model development include phase equilibrium, ki- 
netics, — of organic and inorganic pollut- 
ants, and the removal or transformation of organic 
pollutants from the subsurface environment 
through the action of microorganisms. (Halterman- 


PTT) 
W86-03428 


COMPLEX EFFLUENT FATE MODELING, 
Wyoming Univ., Laramie. Dept. of Zoology and 
Physiology. 


H. L. en ay and J. S. Meyer. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 247-267, 7 fig, 1 tab, 32 ref. 


Descriptors: *Fate of pollutants, *Model studies, 
Pollutants, Aquatic environment, Ecosystems, Ef- 
fluents, Mathematic models, Physical models, Path 
of pollutants, Spatial distribution. 


The complex-effluent problem of modeling the fate 
of potentially hazardous chemical constituents 
found in complex-effluent mixtures is discussed. To 
further define this problem and the concept of a 
complex effluent, it is suggested that an effluent is 
truly complex when one or both of the following 
conditions apply: a number of potentially hazard- 
ous chemi constituents cannot be identified 
within reasonable time or cost; and a reasonable 
possibility exists that the environmental fate of a 
number of constituents could be affected markedly 
by complex kinetic interactions, such as synergism. 
It is suggested that the objectives of a complex- 
effluent modeling strategy should be to identify 
constituents posing an environmental fate problem, 
and to predict expected exposure concentration of 
each constituent posing a problem. The modeling 
problem by complex-effluent mixtures are 
illustrated by providing some examples, reviewing 
modeling strategies, and discussing trade-offs be- 
tween mathematical and physical models. (Halter- 
man-PTT) 

W386-03429 


TESTING MODELS OF THE FATE OF CHEMI- 
CALS IN AQUATIC ENVIRO 

Georgia Univ., Athens. Inst. of Ecology. 

R. R. Lassiter. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, MI 
1982. p 287-301, 5 fig, 4 tab, 9 ref. 


Descriptors: *Fate of pollutants, *Model studies, 
Pollutants, Aquatic environment, Ecosystems, Ef- 
fluents, Mathematic models, Physical models, 
*Path of pollutants, Spatial distribution. 


Testing models of the environmental fate of chemi- 
cals to provide a basis for judging their adequacy 
for a given purpose is discussed. focus of this 
discussion is on theoretical models, which do not 
depend on prior observation for their ability to 
predict, but on the existence of relevant theory. An 
approach to model testing is described which en- 

ils the following steps: design the content of the 
model test; devise a statement of no difference 


gression of observations on predictions and test 
working-level null hypotheses of intercept equals 0 
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and slope equals 1; and, finally, interpret tests and 
draw conclusions. (Halterman-PTT) 
W86-03430 


FIELD VALIDATION AND ERROR ANALYSIS 
OF CHEMICAL FATE MODELS, 
Anderson-Nichols and Co., Inc., Palo Alto, CA. 
A. S. Donigian. . 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 303-323, 6 fig, 1 tab, 3 ref. 


Descriptors: *Fate of pollutants, *Path of pollut- 
ants, *Model studies, *Model a envi- 
ronment, Pollutants, Ecosystems, Prediction, Hy- 
drologic models, Groundwater, Errors. 


An overview of concepts that should be consid- 
ered in any validation or verification effort of 
chemical fate models in any model application to 
problems of chemical fate and persistence in the 
environment, is presented. The primary focus is on 
models of physical, chemical and biological proc- 
esses that effect the fate and transport ofc i 
in terrestrial and aquatic systems. Validation, or 
verification, is discussed in terms of common pro- 
cedures currently used and of the ultimate goal or 
— of model validation. Emphasis is on error 
ysis, i.e., investigation of the source of errors, 
or differences between model results and observed 
data. Various categories of errors are discussed and 
examples are presented. (Halterman-PTT) 
W86-03431 


FIELD VALIDATION OF EXPOSURE ANALY- 
SIS MODELING SYSTEM (EXAMS) IN A 
FLOWING STREAM, 

Procter and Gamble Co., Cincinnati, OH. 

L. M. Games. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 325-346, 10 fig, 2 tab, 10 ref. 


Descriptors: *Model studies, *Fate of pollutants, 
*Path of pollutants, Aquatic environment, Pollut- 
ants, Mathematical models, Prediction, Sedimenta- 
tion, Kinetics, Linear alkylbenzene sulfonate, LAS. 


Because of the complexity of the aqueous environ- 
ment and the numerous ——- that can occur, 
field validation studies should be done in a way 
that limits the variables involved. An attempted 
field validation of an evaluative model (the U.S. 
Environmental Protection Agency’s EXAMS 
model), which it was ho would meet these 
criteria, is described. The focus of this work is on 
the data required to use the model and a sensitivity 
analysis for several laboratory-measured variables 
plus a single-model calibration term. Test results 
indicate that, unfortunately, the model calculations 
are most sensitive to the least understood param- 
eters that were provided as input: the dispersion 
coefficient and sediment biodegradation rate con- 
stants. Improvements in modeling will depend on a 
better understanding of these phenomena. (Halter- 
man-PTT) 

W86-03432 


ASSESSMENT OF TRANSPORT AND FATE OF 
TOXIC MATERIALS IN AN EXPERIMENTAL 
STREAM ECOSYSTEM, 


Michigan State Univ., East Lansing. 

W. E. Cooper, and R. J. Stout. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 347-378, 19 fig, 6 tab, 1 ref. 


Descriptors: *Model studies, *Model testing, 
Aquatic environment, Pollutants, Ecosystems, Pre- 
diction, *Fate of pollutants, *Path of pollutants, 
Biodegradation, Degradation. 


The diversity of system responses that might be 
observed when stressing a large ecosystem with a 
toxicant is demonstrated. The benefits of a recy- 
cling system, as opposed to a flow-through system, 
are discussed. Results of artificial stream studies 
indicate that p-cresol caused significant shifts in 
DO, pH, bacterial densities and algal biomass. 
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These caused diurnal oscillations in biodegradation 
of p-cresol, which resulted in no steady-state con- 
ditions; therefore, no constant rate functions would 
serve as adequate model parameters. Models utiliz- 
ing degradation rates that are functions of state 
variables, and therefore are time varying, are re- 
= to predict the observed results. The need 
or more data on various factors affecting degrada- 
tion, before the utility of physical and mathemati- 
cal models of the fate, transport and effects of 
organic toxicants can be evaluated, is discussed. 


terman- 
W86-03433 


LEGAL VALIDATION OF ENVIRONMENTAL 
FATE MODELS, 

ERM-Southeast, Inc., Brentwood, TN. 

For primary bibliographic entry see Field 5G. 
W86-03434 


CORPUS CHRISTI INNER HARBOR WATER 
QUALITY SURVEY, AUGUST 1982, 

Texas Dept. of Water Resources, Austin. 

J. W. Bowman, and D. A. Jensen. 

LP-197, January 1985. 94 p, 28 fig, 13 tab, 1 
append. 


Descriptors: *Harbors, *Texas, *Water pollution 
sources, *Water quality, *Surveys, Surface water, 
Hydrologic data, Cimatology, Chemical analysis, 
Bottom sediments, Metals, Pesticides, Bacterial 
analysis, Heavy metals, Volatile solids, Oil, Grease, 
Benthos, Benthic fauna, Nutrients, Contamination, 
Corpus Christie(Texas). 


As part of continuing surveillance and effort to 
maintain and enhance the quality of Texas’ surface 
water, District 12 of the Texas Department of 
Water Resources conducted a water quality survey 
of the Corpus Christi Inner Harbor (Segment 2484) 
August 8-14, 1982. The Corpus Christi Inner 
Harbor is a dredged, man-made, dead-end channel 
approximately 8.6 miles long. Since the study of 
August 10, 1973, water quality has improved 
which is attributed to reduced loading to the Inner 
Harbor from wastewater sources and removal of 
some contaminated sediments in the bottom of the 
harbor. Sediments are still contaminated with 
heavy metals, organics, and polychlorinated bi- 
phenyls. District 12 recommends that during future 
dredging of the Inner Harbor, dredged material be 
contained in leveed settling lagoons with decanta- 
tion back to the Harbor. Water and sediment qual- 
ity data were collected at 15 locations and from all 
known and permitted discharges to the Harbor. 
Benthic macroinvertebrate data were collected at 
six of the 15 locations. The levels of total organic 
carbon in the water . FE from < 5 mg/l to 6 
mg/l. All laboratory pH analyses of the water 
wre were within the standards for Segment 
2484 (6.5 to 9.0). Values of nutrients (phosphorus, 
ammonia, nitrates, and nitrites) at all survey sta- 
tions were low. No pesticides were detected in the 
sediment. (Fazio-Omniplan) 

W86-03440 


POLYCHLORINATED BIPHENYLS (PCBS), 
California State Water Resources Control Board, 
Sacramento. Toxic Substances Control Program. 
For primary bibliographic entry see Field 5G. 
W86-03446 


RICE HERBICIDES: MOLINATE (ORDRAM) 
AND THIOBENCARB (BOLERO), 

California State Water Resources Control Board, 
Sacramento. Toxic Substances Control Program. 
For primary bibliographic entry see Field 5G. 
W86-03447 


CURRENTS IN SUISUN BAY, 

California Univ., Berkeley. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2L. 
W86-03448 


MANAGEMENT OF BOTTOM SEDIMENTS 
CONTAINING TOXIC SUSTANCES: PRO- 


CEEDINGS OF THE 8TH U.S./JAPAN EX- 
PERTS MEETING, 

Army Engineer Inst. for Water Resources, Fort 
Belvoir, VA. 

For primary bibliographic entry see Field 5G. 
W86-03461 


STUDIES ON ANALYTICAL METHOD OF AC- 
RYLAMIDE MONOMER AND ACCUMULA- 
TION INTO FISH, 

Tsukuba Univ. (Japan). Inst. of Community Medi- 
cine. 

M. Fujiki, J. Asada, and T. Shimizu. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
bs oy Japan. July 1984. p 147-166, 16 fig, 5 tab, 
19 ref. 


Descriptors: *Fate of pollutants, *Pollutant identi- 
fication, *Fish, *Acrylamide, Carp, Killifish, Poly- 
mers, Accumulation, Bioaccumulation. 


An analytical method was developed for acrylam- 
ide monomer to study its accumulation in fish. The 
fish tissue was analyzed as follows. After homoge- 
nization, the pH was adjusted to 1 with sulfuric 
acid. Potassium bromide and potassium bromate 
were added to the homogenate, which was then 
stored at 5 degrees C for 30 min. After bromina- 
tion, the remaining bromine was removed by addi- 
tion of sodium thiosulfate. The sample was then 
centrifuged to produce a supernatant containing 
dibromopropionamide. This derivative was ex- 
tracted with ethyl acetate and measured by gas 
chromatography with electron capture detection. 
Fish were exposed for periods up to 40 days with- 
out feeding to 1 or 10 ppm of acrylamide mono- 
mer. At 1 ppm carp slowly accumulated the acryl- 
amide monometer for 10 days. A maximum con- 
centration of 0.26 ppm was reached on day 20. At 
the ppm level carp rapidly accumulated monomer 
for 10 days, slowly accumulated monomer until 
day 30, reaching a maximum of 7.65 ppm on day 
40. Accumulation n killifish at 1 ppm monomer 
was similar to that of , reaching a maximum of 
0.31 ppm on day 20. Killifish exposed to 10 ppm 
acrylamide monomer accumulated the chemical 
rapidly until day 15, then slowly until reaching a 
maximum of 25.3 ppm on day 20. Exposure of 
carp, killifish, and sea bream to 20 ppm of acrylam- 
ide polymer caused no detectable accumulation of 
acrylamide monomer. (Cassar-PTT) 

W86-03466 


ECO-KINETIC MODEL FOR THE ACCUMU- 
LATION OF PCB IN MARINE FISHES, 

J. M. O’Connor, and J. C. Pizza. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
—- Japan. July 1984. p 285-303, 9 fig, 4 tab, 33 
ref. 


Descriptors: *Fate of pollutants, *Polychlorinated 
biphenyls, ‘*Fish, *Dredging, Accumulation, 
Bioaccumulation, New York Bight, Model studies, 
Sludge disposal, Ocean dumping, Food chains, 
Striped bass, Bass, Chlorinated hydrocarbons, Or- 
ganic compounds. 


Several conclusions were reached in a study of 
egy biphenyl (PCB) accumulation in 
ish. (1) The hypothesis that PCB in fishes is 
strongly related to diet renders the mass loading 
approach to ocean PCB pollution ineffective in 
estimating contaminant levels in fish. Both dredged 
material and sewage sludge must be evaluated 
more carefully to assess real quantities of PCBs 
injected into the food chain and the water column. 
(2) The pharmacodynamics of PCBs in fishes sug- 
= that any isolation of contaminated materials 
Tom entry to the food chain will have the effect of 
lowering PCB body burdens in the large, predato- 
ry species which often form an important part of 
the human diet. Thus, maintaining a surficial layer 
of sediments with lower nonavailable PCBs will, in 
all likelihood, result in a trend toward lower body 
burdens in all trophic levels. (3) The overall out- 
come of the model suggests that we shall not see 
increased PCB levels in fishes if input rates and 


40 


input sources remain similar to those of recent 
years. While we do not advocate use of the ocean 
as unrestricted dumps, we do ee that, with 
time, the input of bioavailable PCB to New York 
marine waters has achieved a balance; it appears 
that any impacts which have occurred are not 
irreversible, although their description is unclear. 
Further dumping regulations should include atten- 
tion to rendering such contaminants as PCB, first, 
unavailable to food chains, and finally, unavailable 
in the water column. (Author) 

W86-03475 


COMPARISON OF METHODS FOR ESTIMAT:- 
ING NUTRIENT RELEASE FROM LAKE SEDI- 


MENTS, 

M. Hosomi, M. Okada, and R. Sudo. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Mosting, November 8-10, 1982, 
Ene Japan. July 1984. p 238-250, 8 fig, 3 tab, 19 
ref. 


Descriptors: *Fate of pollutants, *Lake sediments, 
*Sediments, *Nutrients, Ammonium compounds, 
Nitrogen, Model studies, Mathematical models, 
Sediment cores, Interstitial water, Bottom sedi- 
ments, Lake Yunoko, Japan, In situ chamber 
method, In situ sediment core method. 


Four methods for estimating the rate of ammoni- 
um-N release from sediment are discussed. Preci- 
sion of the ammonium-N release rate determination 
was compared by examining the variances among 
the laboratory sediment core method, the in situ 
sediment core method, the in situ chamber method, 
and the mathematical model method. The in situ 
core method reflected the least precision of the 
ammonium-N release rate determinations. Statisti- 
cal tests showed that the ammonium-N release 
rates calculated from the ammonium-N gradient 
between the overlying water and the interstitial 
water of the 0- to 2-cm layer in the uppermost 
sediment did not significantly differ from those 
estimated by the laboratory core method and the in 
situ chamber method. The mathematical model 
calculating the ammonium-N gradient between the 
overlying water and the interstitial water in the 
uppermost layer of sediment could well be applied 
to other lake systems. (Author) 

W86-03477 


STOCHASTIC-CONVECTIVE ENSEMBLE 
METHOD FOR REPRESENTING DISPERSIVE 
TRANSPORT IN GROUNDWATER, 

Battelle Pacific Northwest Labs., Richland, WA. 
C. S. Simmons. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-021340, 


Price codes: A06 in paper copy, A01 in microfiche. 
EPRI-CS-2558, August 1982. Topical Report. 101 
p, 4 fig, 18 ref, 5 append. 1406-1. 


Descriptors: *Stochastic process, *Mathematical 
models, *Groundwater movement, *Leachates, 
*Solute transport, Mathematical studies, Landfills, 
Permeability coefficient, *Solute transport, Mathe- 
matical studies, Landfills, Permeability coefficient, 
Aquifers, Sand aquifers, Models, Model studies, 
Stochastic hydrology, Convection, Tracers, Fate 
of pollutants, Path of pollutants, Leaching. 


A stochastic-convective transport model was de- 
veloped to describe three-dimensional hydrodis- 
ion of a non-reactive solute in groundwater. 

ie model was based on the probability density 
function (Pdf) for an ensemble model of stochastic 
variation in flow velocity. Concepts of the method 
are demonstrated explicitly with a simple example 
tent-shaped Pdf. The method describes linear in- 
crease of effective dispersivity with solute travel 
distance, when velocity correlation is long-range. 
Previously derived results about macrodispersion 
in a stratified system are obtained with an ensemble 
viewpoint and are generalized for non-uniform ve- 
locity. A scale-relation description of hydraulic 
conductivity and hydraulic gradient random vari- 
ations, was also developed to represent stochastic 
velocity. The model is based on a multiplicative 
rather than an additive stochastic process. It was 





demonstrated that a covariance function for rela- 
tive velocity variation is perhaps a better descrip- 
tion of random variations in porous media. The 
model was applied to a small-scale tracer study 
performed near the Borden landfill, Waterloo, On- 
tario. An indirect evaluation of stochastic transport 
parameters was demonstrated for the sandy aquifer 
site. Results show a relatively small magnitude of 
velocity variation, but exhibit long-range correla- 
tions over at least a 4 m distance in both longitudi- 
nal and horizontally transverse directions. This is 
an example of non-Fickian dispersion, even though 
the solute distribution appears independently Gaus- 
sian for all principal directions. (Geiger-PTT) 
W86-03498 


TRANSPORT OF CONTAMINANTS FROM 
ENERGY PROCESS WASTE LEACHATES 
THROUGH SUBSURFACE SOILS AND SOIL 
COMPONENTS LABORATORY EXPERI- 
MENTS, i 

Los Alamos National Lab., NM. 

L. E. Meg: E. A. Stallings, and R. D. Walker. 
LA-9406-MS, August 1982. 39 p, 9 fig, 7 tab, 25 
ref, 4 append. 


Descriptors: *Leachates, *Waste disposal, *Soil 
types, *Adsorption, *Fate of pollutants, *Adsorb- 
ents, Clays, Clay loam, Sand, Arsenic, Boron, Sele- 
nium, Molybdenum, Cadmium, Nickel, Heavy 
metals, Anions, Cations, Path of pollutants, Clay 
minerals, Land disposal. 


The subsurface transport and attenuation of inor- 
ganic contaminants common to a variety of energy 
rocess waste leachates are being studied using 
ratory column methods. Anionic ies cur- 
rently being emphasized are As, B, 
Transport of the cations Cd and Ni is also being 
studied. The solid absorbents consist of three soil 
mineral —- (silica sand, kaolinite, and 
goethite), and four subsurface soils (a dunal sand, 
an oxidic sandy clay loam, an acidic clay loam, and 
an alkaline clay loam). Breakthrough patterns of 
these species from packed soil columns are fol- 
lowed by monitoring eluent concentrations vs. 
time under carefully controlled laboratory condi- 
tions. The report describes the experimental meth- 
ods being used, the results of preliminary batch 
adsorption studies, and the results of column ex- 
Se completed through calendar year 1981. 
ising column influent concentration of about 10 
milligrams/liter, adsorption (millimoles/100 g) has 
been determined from the eluent volume corre- 


ite, respectively, 

.0002, 0.020, 0.013, and 0.31 for Cd, 

= neg re 0.98 for rad a 

, ani ite, respectively, rption 

values (millimoles/100 g) are As (0.24, 0.019, and 

20.5), B (0.041, 0.0019, and 1.77), Mo (0.048, 

0.0010, and 5.93), and Se (0.029, 0.00048, and 1.30). 

ic is the most highly adsorbed contaminant 

species and goethite the largest adsorption 
— of the adsorbents. (Author, 
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DETERMINATION OF POLYCYCLIC ARO- 
MATIC HYDROCARBONS IN INDUSTRIAL 
DISCHARGES AND OTHER AQUEOUS EF- 


FLUENTS, 

sy ~~ iibliogss mee race Field 5 
Form f ibliographic entry see Fi A. 
W86-03506 


GIARDIASIS IN WASHINGTON STATE, 
Washi State Dept. of Social and Health Serv- 
— Olympia. Office of Environmental Health 


grams. 
For primary bibliographic entry see Field 5C. 
W8003507 


CHARACTERISTICS AND TREATABILITY OF 
URBAN RUNOFF RESIDUALS, 
Rexnord, Inc., Milwaukee, WI. Environmental Re- 


search Center. 
D. J. Carr, A. Geinopolos, and A. E. Zanoni. 
Available from the National Technical Information 


Service, Springfield, VA 22161 as PB83-133561, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Price codes: A05 in paper copy, AO! in microfiche. 
EPA-600/2-82-094, November 1982. 83 p, 16 fig, 
22 tab, 22 ref, 2 append. R-806785. 


Descriptors: *Urban runoff, ‘*Storm runoff, 
*Wastewater treatment, *Storm wastewater, *Sep- 
aration techniques, Pollutant identification, Pesti- 
cides, S led solids, Land disposal, Heavy 
metals, Polychlorinated biphenyls, Nutrients, Or- 
ganic compo Wastewater disposal, Dewater- 
ing, Centrifugation, Lime, Urban hydrology. 


The study was undertaken to determine the char- 
acter of urban stormwater runoff (UR) residuals as 
well as handling and disposal techniques. Samples 
of UR residuals for the study were obtained from a 
field-assembled sedimentation basin in Racine, WI, 
swirl and helical bend solids separators in Boston, 
MA, and an in-line upsized storm conduit in Lan- 
sing, MI. The characterization study included anal- 
yses for nine metals, eight pesticides and PCB's, 
solids, nutrients and organics. The treatability 
study included bench scale sedimentation tests, 
centrifugation tests, lime stabilization tests and cap- 
illary suction time tests. The total solids concentra- 
tion of the residual samples obtained from the three 
sites varied from 233 to 161,000 mg/1. The con- 
centration of nutrients (TKN, 3, NO2, and 
NO3) varied from 0.3 to 2250 mg/1. Fe was found 
in the highest concentrations observed were those 
for Pb and Zn, respectively. PCB’s were observed 
in measurable concentrations (0.19 to 24.6 micro- 
grams/1). Of the eight pesticides surveyed, only 
three (DDT, DDD and Dieldrin) were found in 
measurable concentrations. Treatability data indi- 
cated that gravity thickening is a very effective 
means for dewatering UR residuals. Centrifugation 
was also found to be effective in thickening UR 
residuals. Stabilization using lime was recommend- 
ed. Based u the study results, the most cost- 
effective residuals handling and disposal 
method is gravity thickening followed by landfill- 


ing. (Auth 
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INSTRUMENTATION AND METHODS EVAL- 
UATIONS FOR SHALLOW LAND BURIAL OF 
WASTE MATERIALS: WATER EROSION, 
a arama nar aera bg re 

or pri ibliographic entry see Field 5E. 
W8e035 10 


REPORT OF ANALYSES FOR LIGHT HYDRO- 
CARBONS IN GROUND WATER, 

Du Pont de Nemours (E.I.) and Co., Aiken, SC. 
Savannah River Plant. 

For primary bibliographic entry see Field 5A. 
W86-03512 


DETERMINATION OF CARBOHYDRATES 
AND PRIMARY AMINES IN RIVER WATER, 
Minnesota Univ., Minneapolis. Dept. of Chemistry. 
For ow bibliographic entry see Field 5A. 
W86-03524 


ULTRAVIOLET MULTIWAVELENGTH AB- 
SORBANCE MEASUREMENTS FOR MONI- 
TORING TRACE ORGANICS IN WATER, 
Minnesota Univ., Minneapolis. 


For pri bibliographic entry see Field 5A. 
W8603525 


CHEMICAL AND MICROBIOLOGICAL MON- 
ITORING OF A SOLE-SOURCE AQUIFER IN- 
TENDED FOR ARTIFICIAL RECHARGE, 
NASSAU COUNTY, NEW YORK, 

Geological Survey, Towson, MD. Water Re- 
sources Div. 


For pri bibliographic entry see Field 5A. 
W86-03527 


POLLUTION IN SWIMMING POOL WATER, 
Florida International Univ., Miami. 

J. A. Beech. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 525-546, 12 fig, 3 tab, 36 ref. 
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Descriptors: *Fate of pollutants, *Water pollution 
sources, *Swimming pools, Organic compounds, 
Chlorinated hydrocarbons, Trihalomethanes, 
Metals, Heavy metals, Nitrates, Hydrogen ion con- 
centrations, Chlorate. 


Swimming pool water in Dade County, Florida, 
was analyzed for levels of various pollutants. Tri- 
halomethanes, derived from chlorination of organ- 
ic precursors such as plant and animal detritus, 
were present at concentrations as high as 367 mi- 
crograms per liter, chloroform predominating over 
bromodichloromethane, chlorodibromomethane, 
and bromoform. Pool sediments were leached at 
pH from zero to about 9. For the heavy metals 
(lead, copper, cadmium, iron, manganese) equilibri- 
um leaching curves were produced. Cadmium and 
iron curves were similar for sediments from all six 
pools. However, the amount of lead, copper, and 
manganese varied greatly for different sediments. 
Estimated nitrate concentration at the end of the 
14-week swimming season was 27 mg per liter, 
assuming a 500,000-liter pool, 2000 swimmers per 
week, and a 30% loss from splashout and back- 
washing. Most pools had chlorate concentrations 
of less than 20 mg per liter; the highest level was 
124 mg per liter. Alkaline pool water favored 
formation of trihalomethanes and nitrates; acid 
pool water favored formation of chlorates and 
solubilization of heavy metals. 

W86-03544 


EVALUATION OF FUTURE BASE-FLOW 
WATER-QUALITY CONDITIONS IN THE 
HILLSBOROUGH RIVER, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 

M. Fernandez, C. L. Goetz, and J. E. Miller. 
Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
- Report 83-4182, 1984. 47 p, 16 fig, 12 tab, 25 
ref. 


Descriptors: *Computer models, *River forecast- 
ing, *Pollution(Stream), *Watershed management, 
Storm runoff, *Urbanization, One-dimensional 
model, Steady-state model, Water quality, Urban 
runoff, Base flow, Coliforms, *Florida. 


A one-dimensional, steady-state, water-quality 
model was developed for a 30.0 mile reach of the 
Hillsborough River to evaluate water-quality con- 
ditions to be expected from future development. 
The model was calibrated and verified using data 
collected under critical base-flow conditions in 
April and December 1978. Dissolved organic ni- 
trogen, nitrate nitrogen, and total and fecal coli- 
forms were modeled for most of the study reach. 
Model results were used to evaluate the impacts of 
two typical housing developments on water-qual- 
ity conditions in Tampa Reservoir. One develop- 
ment is located in the Cypress Creek basin and the 
other near the upper end of the study reach. Model 
results show development in the Hillsborough 
River basin may cause increased total and fecal 
coliform conditions. Simulated total coliforms at 
the Tampa water treatment plant for 1-, 3-, and 5- 
square-mile developments located in the Cypress 
Creek basin were 3,000, 5,400, and 8,300 colonies 

100 milliliters. Similar developments, however, 
ested near the upper end of the study reach were 
2,000, 3,600, and 5,100 colonies per 100 milliliters. 
Simulated fecal coliforms were 360, 700, and 100 
and 180, 350, and 510 colonies per 100 milliliters, 
respectively. Other constituents modeled showed 
only minor increases in concentrations. (USGS) 
W86-03546 


CHEMICAL QUALITY OF LANDFILL LEACH- 
ATE IN TREATMENT PONDS AND MIGRA- 
TION OF LEACHATE IN THE SURFICIAL AQ- 
PINELLAS COUNTY, FLORIDA, 
Geological Survey, Tallahassee, FL. Water Re- 
sources Div. 
M. Fernandez, and G. L. Barr. 
Available from OFSS, USGS, Box 25425 Lake- 
wood, CO 80225. USGS Water-Resources Investi- 
— Report 83-4193, 1984. 52 p, 22 fig, 5 tab, 24 
ref. 
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Descriptors: *Landfills, *Lagoons, Water quality, 
*Groundwater movement, Wastewater treatment, 
Path of pollutants, *Florida, *Landfill leachate, 
Leachate movement, Ammonia nitrogen, Potassi- 
um. 


The Pinellas County leachate treatment and dis- 
posal site encompasses about 8 acres within the 220 
acres of the county’s Bridgeway Acres landfill. 
The site has a high water table and is subject to 
inundation due to tidal flooding and major storms. 
Fresh leachate is pumped from V-shaped trenches 
an average of about 3.8 hours per day. The pump- 
rate ranges from 150 to 500 gallons per minute. 
leachate is aerated for about 2 days in a lined 
basin, then transferred by gravity to a stabilization 
pond where it is permitted to infiltrate into the 
surficial aquifer. Two chemical constituents, am- 
monia nitrogen and potassium, were used as indica- 
tors of migration of the leachate in the aquifer. No 
apparent nitrification occurred within the treat- 
ment system. Leachate has migrated from about 75 
to 80 feet along the upper 5 feet of the aquifer 
during the period of study. Vertical migration was 
about 4 feet beneath the bottom of the pond into 
ny ay (USGS) 
W86-03549 


HYDROLOGY AND LAND USE IN VAN 
BUREN COUNTY, MICHIGAN, 
_— Survey, Lansing, MI. Water Resources 


For, I ord bibliographic entry see Field 2E. 


RESULTS OF A SOLUTE TRANSPORT EX- 
=_— AT UVAS CREEK, SEPTEMBER 

1 

Geological Survey, Menlo Park, CA. Water Re- 


sources Div. 
For primary bibliographic entry see Field 2E. 
W86-03556 


OCCURRENCE AND DISTRIBUTION OF FLU- 
ORIDE IN GROUNDWATERS OF KENYA, 
Nairobi Univ. (Kenya). Dept. of Dental Surgery. 
4 ay bibliographic entry see Field 2K. 


ENVIRONMENTAL ISOTOPE HYDROLOGY 
IN SOUTHERN AFRIC. 

University of the Witwatersrand, Johannesburg 
(South Africa). 

For Ab ron bibliographic entry see Field 2F. 


PERFORMANCE OF SANITARY COMPLE- 
TION MEASURES OF WELLS AND BORE- 
HOLES USED FOR RURAL WATER SUPPLIES 
IN MALAWI, 

t of Lands, Valuation and Water, Li- 
longwe (Malawi). 

For primary bibliographic entry see Field 5G. 
W86-03582 


ONSHORE IMPACTS OF OFFSHORE HY- 
DROCARBON DEVELOPMENT: ANNOTATED 
BIBLIOGRAPHY, 

Environmental Protection Service, Ottawa (Ontar- 


io). 
For peeeey bibliographic entry see Field 5C. 
W86-03620 


CANADIAN INLAND WATERS: COASTAL EN- 
VIRONMENTS AND THE CLEANUP OF OIL 
SPILLS, 

Woodward-Clyde Consultants, Victoria (British 
Columbia). 

For primary bibliographic entry see Field 5G. 
W86-03621 


LITERATURE SURVEY OF RESERVOIR CON- 
TAMINANT PROBLEMS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 


R. A. Khalid, R. P. Gambrell, B. A. Taylor, and 
W. H. Patrick. 

Technical Report E-83-13, May 1983. Final 
Report. U.S. Army Environmental and Water 
Quality Operational Studies, Army Engineering 
Waterways Experiment Station, Vicksburg, MS. 
159 p, 22 tab, 221 ref, 2 append. DACW3' -80-C- 
0032 


Descriptors: *Reservoirs, Aquatic life, Chemicals, 
*Fate of a, Sediment transport, *Water 
quality, *Water quality standards, *Pollution load, 
Literature review, Reservoir operation, Corps of 
Engineers, Fish, Shellfish, Sampling, Biological 
magnification, Standards, "Metals, Organic com- 
pounds, Inorganic compounds, Pollutant identifica- 
tion, Salinity, Data aquisition, Water analysis, Sedi- 
mentation, Sediment discharge, Sediment load, 
Bottom sediments, Monitoring, Stratification, 
Trace elements, Pesticides, Insecticides, Herbi- 
cides, Water pollution control, Acid mine drain- 
age. 


The literature on toxic chemical contaminants in 
Corps of Engineers reservoirs is reviewed for the 
purpose of developing interim guidelines to mini- 
mize contaminant problems. Sources of informa- 
tion include the published literature, the EPA 
STORET system, Corps of Engineers personnel, 
and other government reports. Although a consid- 
erable amount of information is available, proce- 
dures vary widely and certain subject areas have 
limited data. The need for basic pro; —— 
research on the chemistry and fate of toxic con- 
taminants in reservoir systems is emphasized. Data 
on inorganic contaminants were limited, but data 
on organic contaminants were even mrre limited. 
Only a few selected reservoirs were intensively 
monitored. Re; + wer] patterns of contamination 
were not established except for some patterns in 
acid mine discharge and high salinity. Limited 
information was available on sediment loss from 
watersheds, sediment transport in streams and 
rivers, sedimentation in reservoirs, sediment dis- 
charge in reservoir releases, and contaminant load- 
i of reservoirs and release waters. Very little 
information is available on which to base guide- 
lines for managing reservoir contamination. 
W86-03623 


USER’S MANUAL FOR THE INSTREAM SEDI- 
MENT-CONTAMINANT TRANSPORT MODEL 
SERATRA, 

Battelle Pacific me oy Labs., Richland, WA. 
Y. Onishi, and S. E. W 

EPA 600/3-82-055, May "1982. Environmental Re- 
search Laboratory, Athens, GA. 187 p, 1 fig, 6 tab, 
7 ref, append. 68-03-2613. 


Descriptors: *Sediment transport, *Model studies, 
*Mathematical models, *Mathematical equations, 
*Fate of pollutants, *Pesticide kinetics, *Computer 
programs, *Finite element method, Models, Path 
of pollutants, Prediction. 


This manual guides the user in applying the sedi- 
ment-contaminant transport model SERATRA 
which is an integral part of the Chemical Mi 1 
tion and Risk Assessment Methodology. SE 
TRA is an unsteady two-dimensional code that 
utilizes the finite Slanlend rr de yrm method 
with the Galerkin weighted residual technique. It 
predicts overland and instream pesticide migration 
and fate to assess the potential short- and long-term 
impacts on aquatic biota in receiving streams. The 
model has — convection-diffusion equations 
containing decay and sink/source terms with ap- 
propriate boundary conditions. A sediment trans- 
port submodel, a dissolved contaminant transport 
submodel, and a particulate contaminant (adsorbed 
by sediment) transport submodel are coupled to 
include the effects of sediment-contaminant inter- 
action. 

W86-03630 


FATE OF OIL AND DISPERSANT MIXTURES 
IN FRESHWATER, 
— Centre for Inland Waters, Burlington (On- 


tario). 
E. Nagy, B. F. Scott, and J 
Report EPA 4-EC-81-3, seen 1981. Environ- 


42 


mental Protection Service, Ottawa, Ontario. 66 p, 
21 fig, 6 tab, 15 ref, 4 append. 


Descriptors: *Fate of pollutants, *Path of 
ants, *Dispersants, *Oil spills, *Oil slicks, * 
operations, Surfactants, Ponds, Recovery, Toxicr 
ty, Chemical analysis. 


sane 


The a was initiated to observe the fate and 
ecological effect of an oil/dispersant mixture in a 
selected freshwater system over an extended 
period of time. Also, the effectiveness of the dis- 
persant under the test conditions ag the ability of 
the system to recover, if adverse — affected, were 
investigated. Large outdoor ponds with their in- 
digenous biota were utilized, and results from 
ponds treated with an oil/dis it mixture were 
compared to those from oil-treated and control 
pees Oiled and controlled conditions were estab- 
ished, using Norman Wells crude oil and Corexit 
9527 as the dispersant. The surface, water column, 
sediment, liner and attached biota were sampled 
systematically for a year. The water column con- 
ps only a —_ a of prs oil as ween 
of the experimental period, as dispersed oil quickly 
surfaced and eventually sank to the sediment. The 
chemistry and composition of the slicks were ex- 
amined; thinner slicks had a greater carbonyl con- 
tent and more dispersant relative to thicker slicks. 
Final distribution analysis revealed that more oil 
was unaccounted for in the oil/dispersant ponds 
than in the oil-treated pond. There was no evi- 
dence to suggest that the dis; t altered the 
composition of the oil during the experiment, and 
the oil in all ponds underwent changes that were 
similarly independent of treatment. 

W86-03637 


DEEP-WATER BLOWOUT TRAJECTORY 
MODELS FOR THE LANCASTER SOUND 
REGION, 

Arctic Sciences Ltd., Sidney (British Columbia). 
J. R. Marko. 

Report EPS 4-EC-82-2, March 1982. Environmen- 
tal Protection Service, Ottawa, Ontario. 134 p, 19 
fig, 7 tab, 24 ref, 2 append. 


Descriptors: *Path of pollutants, *Blowouts, 
*Deep. water, *Trajectory models, *Oil spills, 
*Turbulent flow, Model studies, Wind, Wind tides, 
Baffin Bay, Lancaster Sound. 


Procedures were developed to simulate sea surface 
movements of oil released from deep-water oil 
blowouts. Emphasis was upon making realistic al- 
lowances for the horizontal spreading of oil by 
turbulence and current-features not included in the 
5 nautical mile grid of pgp currents utilized. 
The current values in this grid were established 
through the use of recent data from moored cur- 
rent-meters and drift-buoys. Simulations were car- 
ried out for four hypothetical blowout locations in 
Lancaster Sound and in the immediately ad — 
sector of Baffin Bay. Separate scenarios were 
culated at each sitet for steady winds from each of 
the four basic directions and for actual recorded 
wind sequences. Considerable contamination of 
shorelines occurred in most cases, except under 
westerly winds which generally tended to sweep 
oil out into the more open Baffin Bay re 
Uncertainties regarding the appropriate tude 
of horizontal ion were explored ugh 
comparisons of scenarios computed for different 
values of a basic diffusivity parameter. 

W86-03638 


EVALUATION OF SELECTED ONE-DIMEN- 
SIONAL STREAM WATER-QUALITY 
MODELS WITH FIELD DATA, 

Geologi Survey, NSTL Station, MS. Gulf 
Coast Hydroscience Center. 
S. C. McCutcheon. 
Technical ew E-83-11, 


May 1983. Final 
Report. U.S. 


y Environmental and Water 
Quality dont’ Studies, Army Engineer Wa- 

terwa' periment Station, Vicksburg, MS. 183 
p, 40 fig, 14 tab, 55 ref, append. 


Descriptors: *Reservoirs, *Rivers, *Model studies, 
*Water quality, *Fate of pollutants, *Nitrogen 





compounds, Mathematical models, Chattahoochee 
River, Georgia, Willamette River, Oregon, Arkan- 
sas River, Colorado, Streeter-Phelps model, 
Wack II model, U.S. cere ac Survey model, 
S. Army eo ter model, 
Velz model, Massachusetts Institute ‘oT Technology 

model, Nitrification, Dissolved = ae al 
ater poll: 


Bio- 


in , Phytoplank- 


Evaluation of the U.S. Geological Survey One- 
Dimensional Steady-State Stream Water ity 
Model (a modified Streeter-Phelps model), the 
QUAL II model (Southeast Michigan Council of 
Governments version), and the U.S. Army Hydro- 
logic Center’s Water Quality for 
River-Reservoir Systems model indicate that these 
readily available models for simula 
ity downstream of reservoirs were parable 
formed accord- 


eee and 7 ot pees lormance and 
mentation. evaluation was 


tated ona wide range of accurate sedate deta 
collected on the Chattahoochee River in Georgia, 
the Willamette River in Oregon, and the Arkansas 
River in Colorado. A number of differences exist 


water qual- 
com 


diff 

-_ or for typical water quality stud- 
hh model had =~ coding errors which 

tenis been corrected. capabilities are 
summarized in tabular Fe to itate compari- 
son and selection. Although the modified Streeter- 
Phelps and QUAL II models are equally valid, 
pe yon modeling options may make one prefera- 


quality modeling because the data 

quires is tedious and involved. Fac 

Fry cee: pee Ag eed be needed 
for a modeling under conditions. 


MATHEMATICAL MODEL, SERATRA, ga 
SEDIMENT-CONTAMINANT TRANSPORT IN 
RIVERS AND ITS APPLICATION TO PESTI- 
CIDE TRANSPORT IN FOUR MILE AND 
WOLF CREEKS IN IOWA, 

Battelle Pacific ae Labs., Richland, WA. 
Y. Onishi, and S. E. 

EPA 600/3-82-045, = 1982. Environmental 
R Laboratory, Athens, GA. 56 p, 24 fig, 26 
ref. 68-03-2613. 


Descriptors: *Sediment *Simulation 
analysis, Pesticide kinetics, *Fate of pollutants, 
degradation," *Hialogshated ° pestcit 


Models, 
Model studies, Pesticides, Water pollution effects, 
Aquatic life, Path of pollutants, Water pollution 
sources, Biodegradation, Oxidation. 

di it transport model SERA. 
TRA was used as an integral pert of the Chemical 
jr ayr and Risk Assessment Methodology, 

ole eet ees ee 
nant over = land surface and in receiving 
streams, to assess potential short- and long-term 
impact on aquatic biota. SERATRA, an unsteady, 
two-dimensional element model, consists of 
three submodels coupled to include the effects of 

interactions--a_ sediment 
Ne es tees Coe Cee 
port submodel, and corn seg na 
taminants ts adsorbed by sediment) transport submo- 
del. The sediment rt submodel simulates 








ments. SERATRA also predicts changes of bed 
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conditions for sediment and particulate contami- 
nants. SERATRA was applied to Four Mile and 
Wolf Creeks in Iowa to simulate transport of sedi- 
ment and the pesticide alachlor in these streams. 
Study results demonstrate that SERATRA is a 
useful tool for evaluating migration and fate of 
various hazardous substances and toxic chemicals 
in rivers by including contaminant interaction and 
contaminant degradation. (Author) 

W86-03648 


NONPOINT NITRATE POLLUTION OF MU- 
NICIPAL WATER SUPPLY SOURCES: ISSUES 
OF ANALYSIS AND CONTROL, 

International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 

For 8 Ay bibliographic entry see Field 5G. 


EFFECTS OF REGIONAL WATER MANAGE- 

MENT ON N-POLLUTION IN AREAS WITH 

INTENSIVE AGRICUL 

Instituut voor hey career en Waterhuishoud- 
ing, Wageningen letherlan 

we yg bibli aii ¢ a see Field 5G. 


HYDROGEOLOGICAL ASPECTS OF 
GROUNDWATER NITRIFICATION, 

L. Alfoldi. 

Available from the National Technical Information 
Service, Spri VA 22161 as PB83-119222, 
Price codes: AQ2 in Fo copy, AOl in microfiche. 
In: Nonpoint ag oh — of Municipal Water 
Supply Sources: f Analysis and Control, 
races - of an wnrASA Task Force Meeting, 
February 10-12, 1982, Laxenburg, Austria. Series 
No. CP-82-S4, 71982. p 43-55, 6 fig, 4 ref. 
Descriptors: *Nitrates, 


*Nonpoint pollution 


sources, “Agriculture, *Water quality control, 

*Fate of pollutants, *Subsurface water, F 

Soil chemistry, Nitrogen compounds, Capillarity, 
Ammonia, 


Groundwater pollution, 
Confined aquifers, Surface water, Hydrologic 
budget, Water a A amg sources, Soil horizons, 
Soil profiles, 


Surface and pin waters Me acer pane 
rate systems with respect to nitrogen budget. Inter- 
action bewteen the two can be characterized by 
simple input-output relationships. The accumula- 
tion of nitrogen in subsurface waters is the result of 
complex and intermittent processes. Organic 
matter and nitrogen fertilizers enter the soil, where 
biochemical and chemical reactions transform the 
oe junds to ammonia and nitrate de- 
and temperature. Soil systems can 

ly into three types: (1) 

get, as seen in gravel un- 

derlying surface soil (nitrates tend to accumulate), 
water budget affected by — waters (nitrate 
Calan cig, Sepurvions ley eniereting the onr- 
gets, e.g., = ious clay be aes sur- 
face and under! aiid ying aquifer (little vertical nitrate 


systems 

versibly in 
of better control of fertilizer application. 
86-03651 


IMPACT OF NITROGEN 


POSSIBILITIES OF CONTROLLING NITRATE 
CONCENTRATIONS IN DRINKING WATER, 


eee ee 


NITRATE POLLUTION OF GROUNDWATER 
RESOURCES: MECHANISMS AND MODEL- 


Sources Of Pollution—Group 5B 


Water Research Centre, Medmenham (England). 
Medmenham Lab. 


D. B. Oakes. 

Available from the National Technical Information 
Service, Spri id, VA 22161 as PB83-119222, 
Price codes: A02 in paper copy, AO! in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982, Laxenburg, Austria, Series 
No. CP-82-S4, 1982. p 207-230, 13 fig, 2 tab, 15 ref. 


Descriptors: ‘*Path of pollutants, 
*Groundwater pollution, *Model 
*Aquifers, *Solute transport, *Nonpoint pollution 
sources, Interstitial water, Aquifers, Aqui- 
fer, United Kingdom, Water pollution sources, Ag- 
riculture, Nitrogen compounds, Aeration zone, 
Grasslands. 


*Nitrates, 
studies, 


In the United Kingdom field studies of the unsatu- 
rated zones of 30 sites on the Chalk and 12 on the 
Triassic Sandstone aquifers have shown a correla- 
tion between arable farming regimes and high ni- 
trate concentrations in interstitial pore water. A 
slow downward movement of nitrate has been 
proved at three sites. A mathematical model of 
solute transport through the unsaturated zone has 
successfully simulated the observed nitrate profiles 
at a number of the investigated sites. This vertical 
transport model has been incorporated in a catch- 
ment model which has been used to predict 
changes in ground water nitrates, in some areas, to 
levels above 11.3 mg N per liter. (Author) 
W86-03656 


INTEGRATED PHYSICAL-ECONOMIC SYS- 
TEMS ANALYSIS OF IRRIGATED AGRICUL- 


California Univ., Davis. Dept. of Agricultural Ec- 
onomics. 

For primary bibliographic entry see Field 5G. 
W86-03658 


AQUACULTURE AND DREDGED MATERIAL 
CONTAINMENT SITES: SIGNIFICANCE OF 

CONTAMINATED SEDIMENTS, 

Army Engineer Waterways Experiment Station, 

Vicksburg, MS. 

H. E. Tatem. 

In: Aquaculture in Dredged Material Containment 

Areas: gs, September 1982, Galveston, 

TX. Miscellaneous Paper D-83-2, October 1983. p 

169-189, 15 tab, 1 fig, 18 ref. 


iptors: *Fate of pollutants, *Ponds, *Aqua- 
culture, *Aquatic habitats, *Dredging, *Sediments, 
*Invertebrates, Clams, Polychlorinated biphenyls, 
Chlorinated hydrocarbons, Metals, Lead, Pra’ 


wns, 
Bioaccumulation, Accumulation, Polychaetes, 
Aquatic animals. 


Invertebrates were exposed to contaminated sedi- 
ments for periods of 30 to 136 days. Polychlorinat- 
ed biphenyls (PCBs) were available to animals, 
particularly to infaunal species. Bioaccumulation 
was affected by the level of contamination, organic 
material in the sediment, and the life-style of the 
organism. Animals did not concentrate PCBs to 
levels greater than sediment levels. Shrimp and 
filter-feeding clams did not accumulate as much 
PCBs as polychaetes or deposit-feeding clams. Of 
the metals only lead showed potential 
for bioaccumulation. Levels of lead in the animals 
were much lower than levels in the sediments. 
Although most dredged material contains PCB, 
deposition in containment areas can be planned so 
that sediment with hi concentrations of PCB 
are covered with less contaminated sediments. 
W86-03714 


PHYTOPLANKTON-ENVIRONMENTAL 
ae comm IN RESERVOIRS: VOLUME 


For primary bibliographic entry see Field 2H. 
W86-03716 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


CONTAMINANTS IN THE UPPER MISSISSIP- 
PI RIVER: PROCEEDINGS OF THE 15TH 
ANNUAL MEETING OF THE MISSISSIPPI 
RIVER RESEARCH CONSORTIUM. 

For primary bibliographic entry see Field 6G. 
W86-03737 


DISTRIBUTION AND ENRICHMENT OF 
TRACE METALS (CD, CR, CU, NI, PB, ZN) IN 
BOTTOM SEDIMENTS OF NAVIGATION 
POOLS 4 (LAKE PEPIN), 5 AND 9 OF THE 
UPPER MISSISSIPPI RIVER, 

Wisconsin Univ.-La Crosse. River Studies Center. 
P. A. Bailey, and R. G. Rada. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 119-138, 6 fig, 5 tab, 28 ref. 


Descriptors: *Fate of pollutants, *Metals, Rivers, 
*Sediments, Bottom sediments, Lake sediments, 
Heavy metals, Cadmium, Chromium, Copper, 
Nickel, Lead, Zinc, Adsorption, Clay, Organic 
matter, Mississippi River, Lake Pepin, Backwater. 


Bed sediments were collected in Lake Pepin in the 
Upper Mississippi Valley, to determine the heavy 
metals contents and physical parameters. Strong 
positive correlations were obtained between metals 
and clay, between metals and organic matter, and 
between clay and organic matter. Lake Pepin, 
which contains a high proportion of clay, appar- 
ently acts as a trapping basin for metals. Mean 
metals concentrations (in micrograms per _ dry 
weight), when adjusted for grain size effects and 
in size distributions, were as follows: in Lake 
epin and above Lake Pepin--Cd, 2.68-3.44; Cr, 
33.1-39.9; Cu, 20.8-21.8; Ni, 22.1-21.8; Pb, 22.1- 
23.0; and Zn, 81.8-95.9; downstream of Lake 
Pepin--Cd, 1.27-1.29; Cr, 20.0-26.3; Cu, 13.4-15.3; 
Ni, 10.3-21.9; Pb, 12.8-16.7; and Zn, 56.9-57.5. 
Comparison of the data show that cadmium, 
copper, lead, and zinc levels were significantly 
higher within and upstream of Lake Pepin than in 
downstream stations. Chromium levels showed a 
slight trend in this direction. However, nickel 
levels were similar upstream and within Lake 
Pepin and at the closest downstream station. 
W86-03742 


LONGITUDINAL DISTRIBUTION OF TRACE 
ELEMENTS (AS, CD, CR, HG, PB, AND SE) IN 
FISHES AND SEDIMENTS IN THE UPPER 
MISSISSIPPI RIVER, 

Columbia National Fisheries Research Lab., La 
Crosse, WI. Field Research Station. 

3; = Wiener, G. A. Jackson, T. W. May, and B. P. 

e. 

In: Contaminants in the Upper Mississippi River; 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, ton. 1984. p 139-170, 1 fig, 9 tab, 67 ref. 


Descriptors: *Fate of pollutants, Fish, *Metals, 
Rivers, *Sediments, *Accumulation, Backwater, 
Bed sediments, Heavy metals, Cadmium, Mercury, 
Lead, Arsenic, Selenium, Chromium, Carp, Blue- 
gills, Mississippi River, Bioaccumulation. 


Concentrations of trace metals were determined in 
bed sediments and fish from a 500-km stretch of 
the Upper Mississippi River from upstream of the 
Twin Cities area to Guttenberg, Iowa. Levels of 
trace elements were generally highest in whole 
carp and carp liver from samples collected up- 
stream from, at, and immediately downstream from 
the Twin Cities area. However, the metals levels in 
whole bluegills and common carp generally 
showed no correlation. Concentrations of Cd, Hg, 
and Pb in bed sediments at and downstream from 
the Twin Cities were higher than samples from 
other sites. Spearman correlation coefficients be- 
tween elemental concentrations in fish and in bed 
sediments, paired by location, were nonsignificant 
for As, Cd, and Hg and only marginally significant 
for Pb. Mean concentrations (in micrograms per g 
dry weight) for whole fish were as follows: - 
As, 0.35; Cd, 0.11; Cr, 0.40; Pb, 2.9; Hg, 0.45; Se, 
0.99; bluegill--As, 0.29; Cd, 0.046; Cr, 3.5; Pb, 0.38; 
Hg, 0.20; Se, 1.2. Concentrations of metals in sedi- 
ments varied with the location; highest levels (in 


micrograms per g) were: Cd, 15.1; As, 6.24; Hg, 
0.198; Pb, 85.8. 
W86-03743 


HEAVY METAL ACCUMULATION IN SE- 
LECTED SESSILE COMPONENTS OF FOUN- 
TAIN CITY BAY, POOL 5A, OF THE UPPER 
MISSISSIPPI RIVER, 

Saint Mary’s Coll., Winona, MN. Dept. of Biol- 


ogy. 

ra J. Buhl, and D. R. McConville. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, euca. 1984. p 171-194, 3 fig, 8 tab, 43 ref. 


Descriptors: *Fate of pollutants, *Aquatic plants, 
*Metals, Rivers, *Accumulation, *Sediments, Mis- 
sissippi River, Heavy metals, Bed sediments, Foun- 
tain Clay Bay, Backwater, Roots, Bioaccumula- 
tion, Macrophytes, Cadmium, Copper, Chromium, 
Zinc, Coontail, Pondweed, Water lily, Arrowhead. 


The trace metals Cd, Cu, Cr, and Zn were differ- 
ently accumulated by different ecological life 
forms of aquatic macrophytes. In addition, these 
metals were compartmentalized within rooted spe- 
cies. Broadleaf arrowhead roots accumulated sig- 
nificantly higher levels of Cd, Cr, Cu, and Zn than 
shoot tissues, whereas white water lily shoots con- 
tained significantly higher levels of Cd, Cr, and Zn 
than rhizomes. Copper was statistically higher in 
the rhizomes of water lilies than in shoots. The 
geographic distribution and accumulation of heavy 
metals in sediments of backwater areas along the 
Upper Mississippi River appear to be regulated by 
the transport and deposition of suspended solids 
(the fraction less than 63 microns), as demonstrated 
by the strong correlation obtained when total sedi- 
ment metal concentrations were regressed against 
textural composition. Fine-grained sediments, 
which aggregate in backwater areas, act as metal 
sinks in the river. In relation to these sinks, coon- 
tail and Potamogeton may accumulate metals in 
the water column, whereas arrowhead roots may 
act as biological reservoirs in the bed sediments, 
mobilizing the particulate-bound metals. (Author) 


TRACE ELEMENTS IN THE WATER, SEDI- 
MENTS, AND FISH OF THE UPPER MISSIS- 
eon RIVER, TWIN CITIES METROPOLITAN 
AREA. 


Metropolitan Waste Control Commission, St. Paul, 
MN 


H. A. Boyer. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
_ Boston. 1984. p 195-230, 2 fig, 16 tab, 45 
ref. 


Descriptors: *Fate of pollutants, Rivers, *Metals, 
*Aquatic life, Heavy metals, Trace metals, Sedi- 
ments, Bed sediments, Fish, Water analysis, Missis- 
sippi River, Cadmium, Mercury, Lead, Arsenic, 
Copper, Zinc, Silver, Chromium, Nickel, Bioaccu- 
mulation, Accumulation, Public health. 


Concentrations of trace elements in water, bed 
sediments, and fish of the Upper Mississippi River 
suggested potential impact on aquatic life and 
public health from cadmium, mercury, and lead; 
impact in public health only from arsenic; and 
impact on aquatic life only from copper and zinc. 
Trace element concentrations were of the same 
order of magnitude in the Twin Cities region as in 
the Lower St. Croix River, a tributary. Trends in 
concentrations of all trace elements were as fol- 
lows: water--no discernible trends; sediment--in- 
creased from upstream to downstream, except for 
arsenic; fish--increased cadmium over most of the 
study area. Concentrations of Cd, Hg, Cu, and Zn 
in fish livers and bed sediments generally were 
within a factor of ten. As and Pb concentrations 
were less in carp livers than in bed sediments but 
more than in water. Pb and Zn levels in fish did 
not increase substantially with increases in bed 
sediment levels. Arsenic levels were higher in fish 
at some sites compared with levels in bed sedi- 
ments. Selenium and beryllium levels were gener- 


4G 


ally below detection. Silver, chromium, and nickel 
levels were considered of minor importance in this 
area of the river. 
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POLYCHLORINATED BIPHENYLS (PCBS) IN 
COMMON CARP (CYPRINUS CARPIO) OF 
THE UPPER MISSISSIPPI RIVER, 

Minnesota Pollution Control Agency, Roseville. 
M. E. Hora. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 231-239, 3 fig, 4 tab, 6 ref. 


Descriptors: *Fate of pollutants, *Polychlorinated 
pe i mest Fish, Rivers, Mississippi River, *Carp, 
Chlorinated hydrocarbons, Minnesota River, 
Bioaccumulation, Accumulation, Aquatic life. 


The grand weighted mean concentrations of poly- 
chlorinated biphenyls (PCB) in common carp fillet 
sampled in the Upper Mississippi River (Sartell to 
Wabasha) decreased 49% (from 4.01 mg/kg in 
1975-76 to 2.05 mg/kg in 1979-80). The grand 
weighted mean of the lipid-based PCB concentra- 
tions decreased 65% in the same period (129 mg/ 
kg to 45.1 mg/kg). PCB levels in also de- 
creased 85% (3.24 mg/kg to 0.5 mg/kg) in the 
Minnesota River, a tributary of the Mississippi. 
These results should be compared with caution 
because of interlaboratory analytical differences 
between the earlier and later analyses. 
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POLYCHLORINATED BIPHENYLS AND OR- 
GANOCHLORINE INSECTICIDES IN GREAT 
BLUE HERON AND GREAT EGRET EGGS 
FROM THE UPPER MISSISSIPPI RIVER, 

Saint Mary’s Coll., Winona, MN. 

J. A. Nosek, and R. A. Faber. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 241-259, 5 tab, 33 ref. 


Descriptors: *Fate of pollutants, *Polychlorinated 
biphenyls, Birds, Rivers, *Wildlife, *Pesticides, 
*Aquatic animals, *Egrets, Herons, Eggs, Chlorin- 
ated hydrocarbons, Insecticides, DDT, DDE, 
Mirex, Heptachlor, Nonachlor, Hexachloroben- 
zene, Endrin, Dieldrin, Bioaccumulation, Accumu- 
= Waterfowl, Mississippi River, Fountain City 
ay. 


Eggs of great blue herons and great egrets collect- 
ed in 1978 from a colony in the Fountain City Bay 
area of the Upper Mississippi River were analyzed 
for polychlorinated biphenyls (PCBs) and organ- 
ochlorine pesticides. The highest concentrations 
found were those of PCBs, with ne means 
of 14.1 and 13.3 ppm wet weight in great blue 
heron and great egret eggs, respectively. DDE 
concentrations were second highest, with geomet- 
ric means of 1.41 and 1.76 ppm wet weight in 
heron and egret cass, respectively. Ratios of 
(DDT+DDD)/DDE were higher than expected, 
because DDT was banned in 1972 (six years prior 
to the study), and it slowly de; to DDE. 
Mirex was detected in 15 of the 22 eggs analyzed 
and probably was carried to the breeding area 
from the wintering grounds. The presence of 
endrin in seven of these specimens ee this 
contention. Dieldrin levels were higher than might 
be expected (geometric means of 0.400 and 0.391 
ppm in herons and egrets, respectively), because it 
was banned in 1974. Also encountered were HCB, 
heptachlor epoxide, and trans-nonachlor. Repro- 
ductive success in 1978 was within the bounds of 
other published data, but colony size in 1978 was 
smaller than in 1975 (463 nests vs 586 nests). This 
decline was apparently due to movement of many 
birds to a new colony 16 km distant. (Author) 
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ESTABLISHMENT OF AN AMMONIA EFFLU- 
ENT LIMITATION FOR THE TWIN CITIES 
METRO PLANT, 

Minnesota Pollution Control Agency, Roseville. 





D. E. Maschwitz. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 261-277, 2 fig, 9 tab, 13 ref. 


Descriptors: *Fate of pollutants, *Water pollution 

sources, *Ammonia, “Wastewater treatment, 

*Standards, *Effluent limitations, Rivers, Mississip- 

Ri River, Minnesota, Twin Cities, Low flow, 
‘ater quality standards. 


Ammonia effluent limitations were determined for 
the Twin Cities Metro Plant using a mass balance 
calculation after ambient conditions below the dis- 
charger had been established. Past routine water 
quality data (1971-1979) from stations in the 10- 
mile reach of Mississippi River below the Metro 
Plant indicated a median pH value of 7.8 and a 
mean temperature of 24 degrees C for the critical 
period of July, August, and September. Routine 
data for 1980 and 1981 indicated a slight increase in 
downstream pH to 7.9, which generally coincided 
with improved BOD removal at the Metro Plant. 
The — through mid-September period com- 
i tively warm water temperatures (23 de- 
C) with a greater probability of low flows. 

us, a pH of 7.9 and temperature of 23 degrees C 
formed the basis for the effluent limitation of 5 
mg/liter for the critical period. Two provisions of 
Minnesota Water Quality Rules imply that compli- 
ance with the ammonia water quality standard will 
be achieved 50% of the time at the 7Q10 flow. A 
compliance analysis procedure was used to esti- 
mate come at flows other than the 7Q10 and 
over the range of river flows. The procedure 
was based on the downstream variability of un- 
ionized ammonia and used the normal cumulative 
distribution to calculate the expected percent of 
time the standard will be exceeded. This technique 
can be a useful tool for assessing expected compli- 
ance with water quality condurle under conditions 


of pro limitations. (Author) 
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WATER CHEMISTRY AT SELECTED SITES 
ON POOLS 7 AND 8 OF THE UPPER MISSIS- 
SIPPI RIVER: A TEN-YEAR SURVEY, 
National Fishery Research Lab., La Crosse, WI. 
V. K. Dawson, G. A. Jackson, and C. E. 


Korschgen. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, ton. 1984. p 279-298, 3 fig, 2 tab, 7 
append, 19 ref. 


Descriptors: *Fate of pollutants, *Water quality, 
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compounds, Nitrates, Nitrites, Ammonia, Phos- 
phates, Biochemical oxygen demand, Hydrogen 
1on concentration, Conductivity, Alkalinity, Water 
hardness, Dissolved ve Oxygen, Water tem- 
eae Suspended load, Seasonal variation, 
aried flow, Runoff, *Water chemistry. 


Water samples were collected from seven stations 
on the Upper Mississippi River from above Dakota 
to LaCrosse, Wisconsin. a of 2 — qual- 
ity parameters were averaged for each month over 
a ten-year period. Water chemistry appeared to 
depend on variations in river discharge rates. In 
summer, total phosphate levels increased, whereas 
nitrate nitrogen and ammonia nitrogen levels de- 
creased. Dissolved oxygen concentrations re- 
mained at 75%-100% of saturation at six of the 
seven sampling stations. Oxygen concentrations 
were very low at the edge of Lake Onalaska 
during periods of heavy ice and snow cover. Most 
of the nutrient load was transported during spring 
runoff. The average annual discharge of ny 
matter in the navigation pools was about 000 
tons per year. The water quality parameters meas- 
ured did not significantly change over the study 


ges, 1972 to 1980. 
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INVESTIGATION OF EFFECTS OF NAVIGA- 
CTIVITIES 


TION TRAFFIC A ON HYDROLOG- 
IC, HYDRAULIC, AND GEOMORPHIC CHAR- 
ACTERISTICS IN THE UPPER MISSISSIPPI 
RIVER SYSTEM, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Simons, Li and Associates, Inc., Fort Collins, CO. 
Y. H. Chen, D. B. Simons, R-M. Li, and S. S. Ellis. 
In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 299-324, 9 fig, 5 tab, 14 ref. 


Descriptors: *Fate of pollutants, *Water pollution 
sources, *Environmental effects, *Navigation, 
*Channels, Rivers, *Sediments, Mississippi River, 
Illinois River, Suspended sediment, Model studies, 
Barges, Transportation, Boats, Mathematical 
models, Turbidity, Bank erosion, Erosion, Wave 
height, Towboats, Backwater. 


A mathematical model was developed to deter- 
mine the effects of navigation traffic on the physi- 
cal environment of a c el. The following fac- 
tors were considered: boat-generated wave heights 
and velocity changes, bed material resuspension 
and suspended sediment concentrations, turbidity, 
and sediment volume entering side channels and 
backwater areas. Calibration from data collected in 
the Upper Mississippi and Illinois Rivers showed 
reasonably good agreement between calculated 
and measured values. Suspended sediment concen- 
trations were predicted to be 96%-144% greater in 
the year 2000 and 60%-167% greater in the year 
2040 when compared with 1977. Tow traffic in 
1977 produced increases in sediment volume enter- 
ing backwater areas by 2.0%-3.4% above natural 
levels. Predicted values for 2000 and 2040 were 
4.3%-9.3% and 3.5%-10.2%, respectively, above 
natural levels. bee pre effects were greatest 
when tow boats sailed close to the banks and when 
traffic was heavy. 
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CONTAMINANTS IN THE UPPER MISSISSIP- 
PI RIVER: SUMMARY AND CONCLUSIONS, 
Geological Survey, Menlo Park, CA. 

2 ee bibliographic entry see Field 6G. 


HYDROCHEMICAL BALANCES OF FRESH- 
WATER SYSTEMS: PROCEEDINGS OF THE 
UPPSALA SYMPOSIUM. 


ig er Forskningslaboratoriet i Studs- 
vik, Nykoeping (Sweden). 

tember 1984. IAHS-AISH Publication No 150, 
1984. Edited by Erik Eriksson. 428 p. 


Descriptors: *Chemical properties, Natural waters, 
Hydrologic data collections, *Data interpretation, 
*Geohydrology, *Groundwater, *Hydrologic 
models, *Sedimentology, Symposium, Confer- 
ences, Catchment areas, Hydrologic data, Chemi- 
cal reactions. 


This symposium which constitutes the Swedish 
contribution to the Third Phase of the Internation- 
al Hydrological Program addresses different hy- 
drochemical processes which affect the composi- 
tion of atmospheric precipitation, soil solutions, 
and surface water in rivers and lakes, and the 
hydrochemical attained in various fresh- 
water s The interactions of freshwater 
forms with various biotic and abiotic environmen- 
tal factors are not well understood. Man’s activities 
affect many of the hydrochemical processes and 
thus complicate the designing of measurement sys- 
tems and the interpretation of collected data. A 
select number of papers presented at the symposi- 
um were chosen for publication based on their 
representation of the scope of the conference and 
geographic representation. Symposium sessions 
treated the following subject areas: water interac- 
tion with soil and rock, data collection and ade- 
quate distribution in space and time, budgeting and 
modelling for catchment areas and other hydrolo- 
- units, description and ao eny me of oe 

lesorption phenomena in na systems, y- 
doockeaien and sediment geochemical data as a 
tool for deciphering hydrological processes. 
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CARBON DIOXIDE IN THE SOIL ATMOS- 
PHERE: SIMULATION MODEL PARAMETER 
FROM FIELD MEASURE- 


Sources Of Pollution—Group 5B 


Amsterdam Univ. (Netherlands). Lab. for Physical 
Geography and Soil Science. 

For primary bibliographic entry see Field 2G. 
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SIMULATION OF PHYSICOCHEMICAL 
INTERACTIONS IN A WATER-ROCK SYSTEM 
IN ASSESSING GROUND-WATER QUALITY, 
Vsesoyuznyi Nauchno-Issledovatel’skii Inst. Gi- 
drogeologii i Inzhenerdoi Geologii, Moscow 
(USSR). 
For primary bibliographic entry see Field 2K. 
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SOME IMPLICATION OF THE ROLE OF KI- 
se IN ENHANCING ELEMENT TRANS- 
Nairobi Univ. (Kenya). Dept. of Geology. 

For primary bibliographic entry see Field 2K. 
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LEAD AND CADMIUM IN PRECIPITATION 
IN THE ESSEX REGION OF SO 

ONTARIO, 

Windsor Univ. (Ontario). Great Lakes Inst. 

M. E. Sanderson, and D. Marchand. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 215-222, 3 fig, 4 tab, 4 ref. 


Descriptors: *Lead, *Cadmium, *Polychlorinated 
biphenyls, *Fate of pollutants, *Air pollution, *Or- 
ic compounds, *Heavy metals, *Precipitation, 
mal variation, Path of pollutants, Rural areas, 
Urban areas. 


This research forms part of a large multidiscipli- 
nary study of four toxic contaminants, lead, cadmi- 
um, polychlorinated biphenyls (PCB’s) and octach- 
lorostyrene, in the Essex region of Southwestern 
Ontario. The purpose of this part of the project is 
to quantify the atmospheric loading of the con- 
taminants. A bulk precipitation sampler, wet-only 
precipitation sampler and recording rain gauge 
were installed at an urban and a rural site. One 
year’s data indicates that atmospheric loading of 
lead is 35-70 times that of cadmium in both urban 
and rural areas. Concentrations of the metals are 
higher in winter than in summer but because of 
higher summer precipitation surface loadings are 
similar in both seasons. Preliminary statistical anal- 
ysis indicates that concentrations of the metals are 
related to intensity and amount of precipitation, 
but not duration of precipitation or wind direction. 
(Author) 
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MASS-BALANCE APPROACH TO THE UN- 
DERSTANDING OF GEOCHEMICAL PROC- 
ESSES IN AQUEOUS SYSTEMS, 

Ustredni Ustav Geologicky, Prague (Czechoslova- 
kia) 


T. Paces. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 223-235, 2 tab, 39 ref. 


Descriptors: *Geochemistry, *Phosphorus, *Math- 
ematical equations, *Catchment areas, *Hydrolog- 
ic budget, *Chemical reactions, *Chemical proper- 
ties, *Kinetics, Mass balance, Agricultural water- 
sheds, Forest watersheds, Rivers, Lakes. 


Two types of mass-balance equations are reviewed: 
the local mass balance in a body of water defined 
by the differential equation of conservation and 
continuity, and the integral mass balance of aque- 
ous systems defined by the rates of inputs, outputs, 
sources, sinks, and accumulation over a hydrologi- 
cal year. The continuous behavior of P in a pollut- 
ed river, the annual mass balances of Na, Al, 
N, and S in forested and agricultural drainage 
basins of small streams, and the integral mass bal- 
ances of P in a lake are presented to demonstrate 
the use of the equations. Although the mass bal- 
ances yield data on the overall rates of geochemi- 
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they are not sufficient to ee 
Ihysicochemical and biochemical m 

te ph processes. Elucidation of the buffering ef- 

rs of geochemical reactions may best be 

achieved by combining results of surface-chemistry 

kinetic experiments with data on natural rates de- 

wes from long-term mass-balance studies in well- 


tative drainage basins. 
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HYDROCHEMICAL BUDGETS OF SOME 
DUTCH WOODLAND SOILS WITH HIGH 
INPUTS OF ATMOSPHERIC ACID DEPOSI- 
TION: MOBILIZATION OF ALUMINUM, 
o icultural Univ., Wageningen (Netherlands). 

. M. Van Grinsven, J. Mulder, and N. Van 
Seah 
pa H drochemical Balances of Freshwater Sys- 

igs of the Uppsala Symposium, Sep- 

poor 1984. IAHS-AISH Publication No 150, 
1984. — 2 fig, 2 tab, 20 ref. EC No: ENV- 
650-NL. 


Descriptors: *Air pollution, *Aluminum, *Hydro- 
logi ic budget, *Fate of pollutants, *Acidic soils, 

itrogen compounds, *Forest soils, *Sulfates, 
Water pollution sources, Nitrification, Sulfur com- 
pounds, Subsoil, *Acid rain. 


Woodland soils in the Netherlands receive ex- 
tremely high — 4.1 to 8.6 kmol/ha/yr, of 
atmospheric acidic substances. Nitrification of at- 
mospherically derived NH3, in addition to SO2 
and NOx is an important source of acidity. Neu- 
tralization of these acid inputs in acidic soils is 
mainly accomplished by the dissolution of alumi- 
num. To evaluate rates and mechanisms of alumi- 
num mobilization a study was conducted on sandy 
and loamy acidic soils and an adjacent calcareous 
soil. The chemistry of rainwater, canopy through- 
fall and soil solutions at various depths was moni- 
tored over a 3-yr period. Chemical budgets were 
calculated using simulated water fluxes. In the 
acidic soils up to 1.5 kmol/ha/yr aluminum are 
mobilized from the upper 10 cm. About one third 
of this aluminum is immobilized in the subsoil. Ion 
activity products suggest that the aluminum activi- 
ty in solution may be regulated by jurbanite 
San SH20). (Author) 


PHYSICO-CHEMICAL CHARACTERISTICS 
OF SURFACE WATERS AND HYDROLOGI- 
CAL BEHAVIOR OF A SMALL GRANITIC 
BASIN (VOSGES MASSIF, FRANCE): ANNUAL 
AND DAILY VARIATIONS, 
Centre National de la Recherche Scientifique, 
Strasbourg (France). Centre de Sedimentologie et 
de Geochimie de la Surface. 
Re Rc is 

ces O! water Sys- 
tems: Frocsediane of the Uppsala ium, Sep- 
tember 1984. IAHS-AIS: PP ubietoe No 150, 
1984. p 249-261, 4 fig, 1 tab, 16 ref. 


Descripto rs: *Acid rain, *Physicochemical pro = per- 
ties, * i variation, *Water quality, *Fate of 
ec *Daily hydrographs, *Discharge hy- 
phs, *Streams, Water pollution sources, Air 
pal lution, Small watersheds, Chemical properties, 
ydrologic data collections, Diurnal distribution, 
tions, Trout, Granites. 


Annual, daily and (acid) rainfall-induced variations 
of discharge, inorganic species concentrations and 
respiratory characteristics (02, CO2, pH, TA, tem- 
—- bgt age od in a small —* ss some 

woe 3 Me granitic basin in the Vosges 
massif. The extension of the water-saturated area in 
the basin controls the diurnal discharge oscillations 
by evapotranspiration, and also the flood runoff 
volume. All solutions are dilute like typical 
groundwater on granite, and are strictly dependent 
on water discharge and temperature on all time 
scales studied. Alkalinity, ++), Mg(+-+), 
Na(+) and SiO2 a as tracers of alteration 
intensity, Cl(-), --), and K(+) as tracers of 
rain acid pollution. Nitrogen is fixed in the basin. 
The presence of trout living in extremely poorly 
meg = is reported. (Author) 


GEOCHEMICAL STUDIES IN THE DRAIN- 
AGE BASIN OF THE RIO VOUGA (PORTU- 
GAL). I. GENERAL HYDROGEOCHEMISTRY 
FROM ITS ORIGIN TO THE RIA DE AVEIRO, 
Utrecht Rijksuniversiteit (Netherlands). 

For alae’ bibliographic entry see Field 2K. 


STUDY OF ANTHROPOGENIC INFLUENCE 
ON WATER QUALITY IN SOME RIVERS OF 
THE BALTIC SEA BASIN, 

Gosudarstvennyi Gidrologicheskii Inst., Leningrad 


ky. 
IN: Hydrochemical Balances of nee Sys- 
tems: Proceedings of the gars der Sym 
tember 1984. TAHS-AIS Publication No 150, 
1984. p 295-302, 3 tab, 4 ref. 


Descriptors: *Water quality, *Rivers, *Mineraliza- 
tion, *Statistical methods, *Consumptive use, 
*Anions, *Cations, *Seasonal variation, Statistical 
analysis, Ions, Minerals, Chemical oxygen demand. 


Extensive observational data covering the past 30- 
40 yr was used to stud dy the reg ge influ- 
ence on the water quality of the Neva, Western 
Dvina and Neman Rivers of the Baltic Sea Basin. 
Statistical analyses were made to discover trends in 
changes of mineralization, ionic composition, di- 
chromate (COD) and permanganate )) oxidiza- 
bility. Two periods were compared: prior to the 
1960’s, when the effect of man’s activities were 
minimal, and after the 1960’s, when water con- 
sumption in these regions greatly increased. Re- 
sults showed that mean annual water mineraliza- 
tion in the rivers increased by 7-22% in the lower 
reaches. The anion content was characterized by a 
decrease in the dichromate ion and by an increase 
in chloride and sulfate ions. The cation content 
was characterized by a decrease in the calcium ion 
— by an increase in the concentration of sodium 
tassium ions. The ee ney of ini- 
ta based on COD and PO enabled the study 

5 of seasonal changes of these constituents. 


EROSION OF AGRICULTURAL LAND - 
caiear an WATER QUALITY PROBLEM IN 


AREAS, 
Swedish Environmental Research Inst., Stock- 
olm. 
S-O. Ry vom 
In: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 303-311, 6 fig, 12 ref. 


Descriptors: *Phosphorus, *Erosion, *Soil erosion, 
*Water quality, *Surface runoff, Sediment trans- 
port, Rural areas, *Agricultural runoff, Land use, 
Water pollution sources, Catchment areas, Sus- 
pended solids, Fate of pollutants, *Agricultural 
watersheds, Sediment erosion. 


A omnere study of surface runoff from ten 
drainage basins of different land-use patterns in the 
Scania region, southern Sweden, indicates a clear 
relationship between the content ‘of erosion materi- 
al and the degree of arable land. Losses of phos- 
phorus bound to erosion material can make up a 
considerable portion of the total phosphorus 
export from agricultural areas - a loss that has been 
found to increase a lot during the two last decades. 
300500 kg/ha of suspended matter was in the order of 
yr, which with an average phos- 
phorus content phe 0.11%, resulted in a transport of 
eigen bound to particles of nearly 0.4 kg P/ 
This co to about one-third of the 
total phosphorus loss originating from different 
kinds of agricultural activities. Different outcomes 
concerning areal phosphorus losses from arable 
land due to varying investigation techniques are 
discussed. — 
W86-03780 


WATER a AND WATER POLLUTION 
PROBLEMS ON THE INDIAN SUB-CONTI- 


NENT, 
Central Chemical Lab., Lucknow (India). 
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B. K. Handa. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 313-322, 1 fig, 9 tab, 15 ref. 


Descriptors: *Water quality, *Groundwater pollu- 
tion, *Water pollution sources, *Water pollution, 
*Acid rain, *Fate of pollutants, *Stream pollution, 
*Water pollution effects, Heavy metals, Nutrients, 
Metals, Trace metals, Industrial wastes, *India, 
Chemical properties. 


The quality of water on the Indian sub-continent 
varies both in space and time. The studies on the 
chemical composition of rainwater at several loca- 
tions in India have revealed that except at Calcutta 
and Bombay, where acid rainfall has been record- 
ed, the pH of rainwater is normally above 6.0. 
Studies on rainwater at Lucknow have revealed 
that the trace metal contents are normally low. 
The quality of surface waters in major part of the 
year is good with salinity being low to moderate, 
but in many cases due to discharge of untreated 
sewage and industrial effluents, the quality of 
stream water has deteriorated and at times fish 
mortality has been reported. Many of the freshwa- 
ter lakes like the Dal, the Wular, the Naini Tal, the 
Kolleru etc. are in a state of decadence. Marine 
pollution off the coast of Bombay has been report- 
ed. The quality of groundwater also varies consid- 
erably. Apart from salinity problems in some 

of India, groundwaters with high F or high Fe 
content are also encountered. Pollution of ground- 
waters by plant nutrients, through return irrigation 
flows occurs widely. At places due to infiltration 
of industrial waste effluents, groundwaters with 
high Cr and/or high CN concentrations are also 
encountered. (Author) 
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MODEL EXPERIMENTAL STUDY OF HY- 
DROCHEMICAL PROCESSES IN THE SATU- 
RATED ZONE, 

Higher Inst. of Mining and Geology, Sofia (Bul- 


garia). 
For primary bibliographic entry see Field 2K. 
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SEPARATION OF RUNOFF COMPONENTS 
BY NO3-N LOADING AND ESTIMATION OF 
RUNOFF LOADING BY EACH COMPONENT, 
National Inst. for Environmental Studies, Tsukuba 
(Japan). 

S. Ebise. 

IN: Hydrochemical or of eee Sys- 
tems: Proceedings of the U; posium, Sep- 
tember 1984. IAHS-AIS) PPubieatoe No 150, 
1984. p 393-405, 11 fig, 9 ref. 


Descriptors: *Runoff, *Nitrates, __ 
*Storm runoff, *Hydrologic models, *Rainfall- 
runoff relationships, *Storm seepage, *Surface 
runoff, Flood discharge, Load distribution, 
Models, Nonpoint pollution sources. 


Separation of runoff components is useful not onl 
for flood analysis but also for estimation of runo 
loadings. The change in relationship, during direct 
storm runoff, between NO3-N loading (Y-axis) and 
—_— (X-axis) on log-log paper counterclock- 
fers from other water quality indicators. 
The uh of of NO3-N loading appears behind that of 
discharge, and NO3-N concentration rises for the 
latter half of runoff, compared with that preceding 
the storm. Considering this change of NO3.N load- 
ing as a tracer of prompt-subsurface runoff, the 
direct runoff ea cae ae 
Sugawara’s Tank which has second-step 
. Runoff from the first tank corresponds to 
surface runoff, and that from second tank to 
prompt-subsurface runoff. The peices pol 
ant ae from —— sources, accum! 
the surface of the basin, is washed Poff 
pow y asd by ailen runoff. The dissolved substance 
the surface soil layer is carried away by 
aes runoff. (Author) 
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PROCEEDINGS OF STORMWATER AND 

WATER QUALITY MANAGEMENT MODEL- 

ING USERS GROUP MEETING. 

Environmental Research Lab., Athens, GA. 

March 25-26, 1982, Washington, DC. Thomas O. 

ae. editor. EPA-600/9-82-015, August 1982. 
p. 


Descriptors: *Mathematical models, *Computer 
models, *Hydrologic models, Storm design, Sedi- 
ment transport, Hydrology, Storm water, Aer- 
ation, Pollution load, Nonpoint pollution sources. 


This report includes 16 papers on topics related to 
the development and Lg wee of computer- 
based mathematical models for water quantity and 
quality management presented at the semi-annual 
meeting of the Joint U.S.-Canadian Stormwater 
and Water Quality Modeling Users Group held 25- 
26 March 1982 in Washington, DC. Topics cov- 
ered include a study of selection, calibration and 
verification of water quality models in Louisiana 
and an assessment of measurement uncertainty in 
the estimation of stream reaeration rates for these 
models. Calibration of hydrology and sediment 
transport on small agricultural watersheds using 
the Hydrological Simulation Pro -FORTRAN 
is described. Hydrologic modeling for studies of 
pollutant loads and transport in large river basins 
and the use of continuous simulation model calibra- 
tion techniques to develop nonpoint pollution load- 
ing factors were duccned. A verification of a 
continuous dissolved oxygen model for a river in 
Missouri was presented. State-of-the-art data acqui- 
sition techniques in hydrometeorology were dis- 
cussed. Mathematical analyses of turbulence in 
center-feed circular sedimentation basins and for 
dynamic model calibration are presented. Prepar- 
ing storm designs for urban drainage analysis was 
presented as well as studies of pollutant concentra- 
tions and loading in highway runoff. An applica- 
tion of the EXTRAN model to offsite drainage is 
described. A desk-top calculator method for non- 
point source loads evaluation is described. Modifi- 
cations to the QUAL-II model for continuous sim- 
ulation of fecal coliforms is pa A literature 
review was done of the relationship between at- 
Evy ee and stormwater quality. 


STUDY OF THE SELECTION, CALIBRATION 
AND VERIFICATION OF MATHEMATICAL 
WATER QUALITY MODELS, 

National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, MA. 

R. C. Whittemore, J. S. Hovis, and J. J. 

McKeown. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 1-35, 13 fig, 11 tab, 14 ref. 


Descriptors: *Mathematical models, *Hydrologic 
models, *Calibration, Dissolved oxygen, Biological 
oxygen demand, Watersheds, Ouachita River. 


The general objective of this study was to examine 
the differences among various models when ap- 
ween Rg pe lane enna oa 
imitations inherent in mathematical water quality 
my More specifically, the study objectives 
were (a) testing the validity of four commonly 
used water quality models under increasingly strict 
calibration and verification criteria, (b) examining 
the predictive capability of these models for condi- 
tions of varying a geen and (c) elucidating the 
dominant issues with respect to selection, 
calibration and verification which are believed to 
be of concern in most waste load allocation studies. 
Dissolved oxygen, —— oxygen demand and 
nitro, ~ species were shown to be independent 
vi les. 
W86-03823 


CONTINUOUS DO RESPONSE PREDICTED 
USING CSPSS IS FOR SPRING- 


CH2M Hill International Corp., Gainesville, FL. 
J. E. Scholl, and R. L. Wycoff. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 90-100, 3 fig, 3 tab, 3 ref. 


Descriptors: *Dissolved oxygen, *Mathematical 
models, *Simulation analysis, *Water pollution, 
*Storm wastewater, Water pollution effects, Simu- 
= Storm water, Storm runoff, James River- 


Receiving water impacts on the James River near 
Springfield, Missouri were evaluated using the 
Continuous Stormwater Pollution Simulation 
System (CSPSS). The simulation of James River 
dissolved oxygen (DO) concentrations was cali- 
brated to match the continuous in-stream DO 
measurements collected by the USGS between 
1974 and 1977. This calibrated CSPSS model was 
then used to simulate the impact of the recently 
completed (November 1977) AWT facility in 
Springfield and to quantify the impact of alterna- 
tives to control pollution from urban stormwater 
runoff. Since 1954, six major fishkills have oc- 
curred on the James River after storm events. At 
the outset of this project, the cause of those major 
fishkills was suspected to be urban stormwater 
pollution. However, the use of CSPSS has indicat- 
ed that the x quality secondary effluent of the 
WWTP, rather than urban stormwater pollution, 
was probably the major cause of these fishkills. It 
is the purpose of this paper to present information 
which verifies the conclusions reported in the 
paper by Scholl and Wycoff (1981). The verifica- 
tion was obtained by developing a cumulative du- 
ration curve for DO concentrations observed at 
the calibration point on the James River between 
1979 and 1980 (post-AWT conditions). 
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HYDROLOGIC MODELING FOR STUDIES OF 
POLLUTANT LOADINGS AND TRANSPORT 
IN LARGE RIVER BASINS, 

Northern Virginia Planning District Commission, 
Annandale. 

For pemeery bibliographic entry see Field 5A. 
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USE OF CONTINUOUS SIMULATION MODEL 
CALIBRATION TECHNIQUES TO DEVELOP 
rm POLLUTION LOADING FAC- 
Northern Virginia Planning District Commission, 
Annandale. 

J. P. Hartigan, T. F. Quasebarth, and E. 
Southerland. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users og 4 Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 101-127, 11 fig, 5 tab, 9 ref. 


Descriptors: *Mathematical models, *Loading fac- 
tors, *Nonpoint pollution sources, Chesapeake 
Bay, Nitrogen compounds, Phosphorus com- 
pounds, Pollution load, Hydrologic models. 


The purpose of the River Basin modeling study of 
the jpeake Bay was to compare the delivery 
of point source and nonpoint pollution loadings of 
nitrogen and phosphorus to the Bay’s estuarine 
system. The model was also used to evaluate alter- 
nate eutrophication management strategies for the 
Bay’s estuarine system. To develop nonpoint pollu- 
tion loading factors for rural-agricult and 
urban land use categories, a version of USEPA’s 
NPS model was calibrated to several test water- 
sheds characterized by relatively homogeneous hy- 
drologic characteristics and a single land use. A 
total of 25 test watersheds were monitored from 
late 1979 through mid-1981 under a $2.5 million 
study funded by the EPA Chesapeake Bay Pro- 

. An earlier twelve-month monitoring study 
(1976-1977) of 16 urban test watersheds in the 
Virginia suburbs of Washington, DC. produced the 
majority of the urban nonpoint pollution loading 
data. This paper focuses on the development of 
rural-agricultural loading factors and the verifica- 
tion of 1976-1977 urban loading factors described 
elsewhere through the calibration of the NPS 
model to the EPA Chesapeake Bay Program test 
watersheds. River Basin Model simulations which 
verified the nonpoint pollution loading factors are 
also described. 
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PREDICTIVE MODEL FOR HIGHWAY 
RUNOFF POLLUTANT CONCENTRATIONS 
AND LOADINGS, 

Washington Univ., Seattle. Dept. of Civil Engi- 
neering. 

For primary bibliographic entry see Field 2A. 
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DESK TOP METHODOLOGY FOR NON- 
POINT SOURCE LOAD EVALUATION, 

Weston (Roy F.), Inc., West Chester, PA. 

A. K. Deb. 

IN: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 248-259, 5 tab, 1 ref. 


Descriptors: *Mathematical analysis, *Computer 
models, *Runoff forecasting, *Computer program, 
*Nonpoint —— sources, Land use, Runoff 
coefficient, Storm water, Data interpretation. 


This paper outlines a simplistic methodology for 
nonpoint source —e evaluation, in areas where 
rate coefficients and loadings can be estimated. 
The methodology has limited application, and can 
be used for first level of analysis, areas with similar 
characteristics where rate coefficients and loadings 
have been developed, and for determining the need 
for detailed computer modeling. The step-by-step 
methodology developed in this paper for evalua- 
tion of nonpoint source loads incorporates the fol- 
lowing steps: (1) historical rainfall data analysis 
and selection of a design storm, (2) determination 
of the land use pattern of the study area, (3) 
determination of the percent of imperviousness of 
the various land use types, “) estimation of the 
composite run-off coefficient for the study area, (5) 
estimation of the stormwater run-off rates, (6) cal- 
culation of pollutant accumulation on each land 
use at the start of the storm, and (7) estimation of 
the stormwater run-off loads. 
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CONTINUOUS SIMULATION OF INSTREAM 
FECAL COLIFORM BA 

Proctor and Redfern Ltd., Ottawa (Ontario). 

A. C. Rowney, and L. A. Roesner. 

IN: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 260-273, 5 fig, 4 tab. 


Descriptors: *Mathematical models, *Computer 
peraeee, *Coliforms, *Simulation ysis, 

astewater, Storm wastewater, Stream pollution, 
Rideau River. 


The simulation of fecal coliform bacteria in an 
urban stream is discussed in light of a recent study 
of the Rideau River at Ottawa, Canada. As part of 
this study, it became necessary to verify the use of 
a one-dimensional advection/dispersion river 
model incorporating first order decay in the simu- 
lation of fecal coliform bacteria. An extensive 
time-series data base was gathered for calibration 
and verification of the model QUAL-II. This data 
base was supplemented with runoff data simulated 
using STORM. It was found that the selected 
models provided a good representation of major 
processes in the test reach selected, certainly ade- 
quate for planning purposes. Some preliminary sta- 
tistics representing the goodness of fit of simulated 
to observed instream concentrations are presented. 
In addition, modifications made to QUAL-II to 
permit simulation of time series input conditions 
are briefly discussed. (Author) 
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ATMOSPHERIC POLLUTION IN RELATION 
TO STORM WATER QUALITY MODELLING: 
LITERATURE REVIEW FOR AN INDUSTRIAL 


CITY, 

McMaster Univ., Hamilton (Ontario). 

B. Shivalingaiah, and W. James. 

IN: Proceedings of Stormwater and Water Quality 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5B—Sources Of Pollution 


tt Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600/9- 
82-015, August 1982. p 274-295, 4 fig, 3 tab, 26 ref. 


Descriptors: *Mathematical models, *Computer 
programs, *Nonpoint pollution sources, *Fallout, 
Air pollution, Storm water, Computer models, 
Water quality, Lake Ontario. 


The atmosphere is one of the largest sources of 
——— in surface runoff in an industrial city. 

e location of the major industrial areas, wind 
direction and velocity, and source concentrations, 
are important eters in the prediction of the 
atmospheric fallout are correlated with these pa- 
rameters and superimposed on the discretized 
catchment. The total accumulated dry weather 
loading is input to the water quality sections of 
SWMM-RUNOFF. The water quality algorithms 
in SWMM III are reviewed and improvements 
suggested, eg. inclusion of atmospheric fallout and 
scavenging, street sweeping time series data, sepa- 
ration of pollutant source areas, variable time step 
hydrology and moving storm analysis. (Author) 
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POLLUTANT TRANSPORT IN MISSISSIPPI 
SOUND: INTERIM TECHNICAL REPORT III, 
Gulf Coast Research Lab., Ocean Springs, MS. 
Analytical Chemistry Section. 

T. F. Lytle, and J. S. Lytle. 

— -82-015, November 1982. 20 p, 5 fig, 1 tab, 
2 ref. 


Descriptors: *Pollutants, *Sediment concentra- 
tions, Chemical analysis, Hydrocarbons, Chemical 
composition, Cores, Mississippi Sound. 


A pollutant transport study to address pollution 
issues affecting present and future development of 
coastal areas of Mississippi is described. The a 
gram entailed collection of sediment cores from 
several locations in Mississippi Sound over a three- 
year period from 1979 through 1981. Each core 
was analyzed for total phenols, total organic 
carbon, total Kjeldahl nitrogen, and hydrocarbons. 
The data were used to address those pollution 
issues ecenag ager and future development of 
coastal areas. The likelihood that various activities, 
such as boating activity, tidal impact and dredging, 
would disturb the sediments and release those oot 
lutants to the water column, was considered. 
Bioassays were conducted on mysid shrimp, 
sheepshead minnows, and amphipods to determine 
the relative toxicities of the surface sediments from 
various areas within the Sound. The use of this 
project in several educational programs is dis- 
cussed. (Halterman-PTT) 
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DISPERSION OF SEDIMENT RESUSPENSION 
CAUSED BY DREDGE OPERATION, 

Japan Dredging and Reclamation Engineering As- 
sociation, Tokyo. 

H. Koba. 


IN: Management of Bottom Sediments Containing 
ju 


Toxic tances: Proceedin; 
Japan Experts Meeting. Marc 
fig, 9 tab, 6 ref. 


of the 9th US/ 
1985. p 90-105, 11 


Descriptors: *Dredging, *Sedimentation, Sediment 
load, Pollution, Sediment transport, Suspended 
solids, S ion, Suspended sediments, Japan, 
Turbidity, Model studies. 


As a working model of dispersion of sediment 
resuspension caused by dredge operation, a model 
of turbidity levels according to distance from the 
dredge is useful. The level of turbidity near the sea 
bottom is estimated to be 5 ppm at a distance of 
100 m and 3 ppm at 200 m from the dredge. Also, 
the level of turbidity near the water surface never 
exceeds that at the sea bottom. Therefore, it is not 
believed that dredging work will make a wide area 
of the sea turbid. (Author) 
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NEW TECHNIQUES DEVELOPED IN JAPAN 
FOR OIL SPILL CLEANUP, 
Japan Workvessel Association, Tokyo. 


I. Ofuji, and N. Ishimatsu. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 114-131, 16 
fig, 4 tab, 6 ref. 


Descriptors: *Oil pollution, *Pollutants, *Oil re- 
covery, *Toxic wastes, Oily water, Secondary oil 
recovery, Cleanup operations, Oil skimmers, 
Water pollution control. 


In the last decade, the total number of reported 
water pollution incidents in Japan has decreased by 
36 percent. Of these incidents, 80 percent are oil 
spills. Three oil recovery systems currently being 
used in Japan are discussed in this paper. The first 
one is an oil recovery system that uses aeration to 
separate the oil and the water. It is intended for 
recovery of low viscosity oil that spreads itself 
over the water surface as a thin film. The second, 
or rotary bucket oil recovery system, is used to 
clean up spills of high viscosity oil, like crude or 
heavy oil, which remains on the water surface in a 
thick layer. The third is a gelatinization recovery 
system that converts all types of oil into a semisol- 
id consistency for easy mechanical recovery. 
(Author) 
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MEASUREMENT OF NUTRIENT CONCEN- 
TRATIONS IN SEDIMENT PORE WATER 
COLLECTED BY A DIALYSIS SAMPLER, 
Japan Bottom Sediment Management Association, 
Tokyo. 

For primary bibliographic entry see Field 5A. 
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EFFECT OF SOIL ON THE MUTAGENIC 
PROPERTIES OF WASTE WATER, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

M. J. Plewa, and P. K. Hopke. 
UILU-WRC-84-195, WRC Research Report No 
195, December 1984, Project ee Sages 7 
42 p, 22 fig, 1 tab, 20 ref. S-095-ILL. 1-1-11527. 


Descriptors: *Land disposal, *Wastewater dispos- 
al, *Assays, *Clay loams, *Mutagens, *Ecological 
effects, Waste disposal, Leaching, Soil, Soil 
amendments, Sludge, Solid waste disposal, Sludge 
disposal, Water pollution effects, Illinois. 


The disposal of wastewater on agricultural lands 
_ known and unknown environmental risks. 
utagens may be introduced into the ecosystem 
and perhaps concentrated by oe plants or 
leached into groundwater supplies. The biological 
effect of a mutagenic wastewater before and after 
application to soil was investigated using an XAD- 
8 methanol extract of wastewater from the munici- 
pal sewage treatment plant at Sauget, Illinois. One 
and three ml of extract were brought up to 10 ml 
volumes with water and added to 10 g of sterile or 
nonsterile native clay loam. These mixtures were 
placed in a shaking water bath at room tempera- 
ture for 0, 24, and 48 hr. After separation of solid 
and liquid portions by filtration, dichloromethane 
was added to extract the organic fractions from 
each component. Solvent extractions were evapo- 
rated to dryness and brought up in DMSO. Tests 
for ——— activity were conducted using strain 
TA98. After addition to the soil for greater periods 
of time, the mutagenic activity decreased. The 
solid component exhibited greater mutagenic activ- 
ity than the liquid. The D-8 extract was also 
assayed using the yg2 assay in Zea mays and the 
micronucleus assay in Tradescantia. The extract 
did not induce mutation or chromosome aberations 
in these assays. The sludge from the Sauget plant 
was chemically fractionated and assayed with S. 
typhimurium strains TA98 and TA100. The neutral 
fraction was the most mutagenic fraction followed 
by the weak acid, strong acid and basic fractions. 
(Geiger-PTT) 
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GIARDIASIS IN WASHINGTON STATE, 


habia <8 State Dept. of Social and Health Serv- 
ices, Olympia. Office of Environmental Health 
Programs. 

F. Frost, L. Harter, B. Plan, K. Fukutaki, and B. 
Holman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-134882, 
Price codes: A05 in paper copy, AO1 in microfiche. 
EPA-600/1-82-016, November 1982. 80 p, 1 fig, 29 
tab, 13 ref, 3 append. R-805809. 


Descriptors: *Protozoa, *Giardiasis, *Human dis- 
eases, *Washington, *Drinking water, *Infection, 
*Fate of pollutants, Public health, Water pollution 
effects, Diseases, Risks, Mammals, Potable water, 
Well water, Surface water, Spring water, Path of 
pollutants, Pollutant identification. 


The objective was to determine the potential for 
transmission of giardiasis through approved drink- 
ing water supplies in Washington State. The 
project consisted of five studies: the first was con- 
ducted during trapping seasons (1976-1979) and 
resulted in examining of 656 beaver stool samples, 
172 muskrat and 83 other animal stools. Positivity 
for beaver was 10.8%, for muskrat, 51.2%. No 
Giardia was found in other . The second 
study contacted 865 Giardia-infected Washington 
State residents to identify likely sources or possible 
risk factors for infection. Clusters of cases were 
linked to day care centers, backpacker groups or 
sites for drawing water on outings and foreign 
travel. No excess cases were observed for users of 
surface drinking water supplies. The third study 
was a case-control study to identify risk factors for 
giardiasis. Factors which a ype to place a 
person at increased risk included consumption of 
untreated water, a travel and attendance at a 
day care center. The fourth study examined water 
filtering techniques for recovery of Giardia cysts 
from drinking water ——— and yielded improve- 
ments in recovery. The fifth study was a stool 
survey of children in Skagit and Thurston coun- 
ties. Overall prevalence of infection was 7.1%. No 
differences in the prevalence were found by source 
of domestic water (surface filtered, surface unfil- 
tered, well or spring). (Author) 
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ONSHORE IMPACTS OF OFFSHORE HY- 
DROCARBON DEVELOPMENT: ANNOTATED 
BIBLIOGRAPHY, 

” paaaeecess Protection Service, Ottawa (Ontar- 
io). 

F. A. Kwamena, C. Brassard, and D. Wright. 

EPS 3-EC-83-4, December, 1983. 108 p. 


Descriptors: *Water pollution effects, *Coastal 
zone management, *Oil pollution, *Offshore plat- 
forms, *Water pollution sources, *Bibliographies, 
*Environmental effects, *Planning, Economic 
impact, Social impact, Hydrocarbons, Oil wells, 
Natural gas, Shore protection, Continental shelf, 
Drilling, Alaska, Canada, Norway, United King- 
dom, North America, Exploration, Arctic, Oil 
spills, Marine resources, Resources development, 
ipelines, Environmental protection, Fate of pol- 
jutants. 


The onshore impact of offshore oil and oe devel- 
opment is reviewed in an annotated bibliography, 
emphasizing issues and recommendations. This is a 
= i step in _ for future hydrocar- 
m exploration and production in Canada. Sec- 
tions include coastal zone management, facility 
types and requirements, socioeconomic impacts, 
environmental impacts, and experiences in the 
United Kingdom, Norway, and North America. 
Papers concerning Alaska, the Gulf States, and the 
North Sea are numerous. 
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HEALTH AND DISEASE CONTROL FOR 
AQUATIC ANIMALS IN DREDGED MATERI- 
AL CONTAINMENT SITES, 

Texas A and M Univ., College Station. 

S. K. Johnson. 

In: Aquaculture in Dredged Material Containment 
Areas: Proceedings, September 1982, Galveston, 
TX. Miscellaneous Paper D-83-2, October 1983. p 





131-134, 5 ref. 


Descriptors: *Water pollution effects, *Ponds, 
*Fish farming, *Fish ponds, *Water quality, 
*Aquatic habitats, “Aquaculture, *Fish ponds, 
*Fish diseases, Dale. © ish parasites, Para- 
sites, Animal diseases, Invertebrates, Algae, Crus- 
taceans, Copepods, Isopods, Protozoans, Fungi. 


Certain diseases and parasites are likely to develo 
in dredging containment sites because of high 
animal density, weather influences, and progressive 
enrichment of culture water. Crustacean parasites 

such as Ergasilus (copepods), fish lice, isopods, 
protozoans, helminths, and algal blooms are poten- 
tial problems. Sudden temperature drops cause 
fishkills and fungal infections. Temperatures above 
30 degrees C support bacterial diseases. Vibrio is a 
common cause 0 sad disease. Weather can also 
affect salinity and stir up bottom sediments. Pro- 
gressive water enrichment produces oxygen short- 

4 ae sd abundance of fouling organisms. 


SELECTION CRITERIA AND PROCEDURES 


SITES, ‘ : 
aa Chemical U.S.A., Freeport, TX. Texas Div. 


In: Aquaculture i in Dredged Material Containment 
Areas: Proceedings, September 1982, Galveston, 
Socstinandee paper D-83-2, October 1983. p 


TX. 
153-162, 5 fig. 
Descriptors: *Water pollution effects, *Ponds, 

chquatun, *Aquatic habitats, 
Lakes, Brackish Bw Shrimp, Aquatic life, 


*Dredging, 
Aquatic animals, Toxicity, Brown shrimp, Fish, 
Predation, Sheepshead minnow. 


The feasibility of aquaculture in dredging contain- 
ment sites was studied in three phases. Phase 1 was 
chemical analysis of dredged material and 96-hour 
bioassays which ex shrimp to dredged mate- 
rial in seawater. dredged material contained 
no significant concentrations of heavy metals, pes- 
ticides, and waste metabolites. Bioassays showed 
no toxicity. Phase 2 consisted of simulated contain- 
ment areas studied in small ponds lined with 
dredged material (control 

dredge material). In the containing dredged 
material brown shrimp grew faster and larger, less 
fertilizer was needed, and no extraordinary cole 
ity was noted. Phase 3, Nitya Sarge an 
contaminant site, experienced significant problems: 
mortality from post-larval stage to harvest was 
84%, harvesting was a problem because the pond 
bottom was irregular, total predator control was 
difficult. However, shrimp were wholesome and 
marketable. 
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HYTOPLANKTON-ENVIRONMENTAL 
INTERACTIONS IN RESERVOIRS: VOLUME 
For primary bibliographic entry see Field 2H. 
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USE OF BIOASSAY APPROACHES FOR AS- 
SESSING PHYTOPLANKTON GROWTH IN 
Utah Watee Research Lot Logan 

Utah Water Research Lab., 

D. B. Porcella, and M. L. eee 
In: Presented at beter 9° 
1979, Monterey, CA. Technical 
September 1981. p 276-314, 6 fig, 


April 10-12, 
nt E-81-13, 
tab, 63 ref. 


: *Water pollution effects, *Lakes, 
*Reservoirs, *Bioassay, *Algae, *Phytoplankton, 
*Water analysis, Biomass, Toxicity, Nutrients, Eu- 
trophication, Phosphorus, Wastewater analysis, 
Or, compounds, Inorganic compounds, Salini- 
ty, Reservoir management, Land use, Seasonal var- 
iation, Environmental effects. 


A literature review revealed that the algal assay 
procedure:bottle test is useful for bioassaying 
water ma to assess chemical constituents. The 
test should not be used directly to interpret ecolog- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ical relationships. However, the evaluation of 
chemical constituents by algal growth has many 
advantages. It is a single, integrated, biological 
measurement of constituents in a sample that exerts 
impact as a function of chemical concentration. 
The algal bioassay measures the effects of biosti- 
mulatory and toxic compounds. Examples illustrat- 
ing the application of the algal bioassay to manage- 
ment questions about effects of nutrients, toxic 
compounds, and salts show that the test can be 
used for determining the relative effects of these 
substances. The algal bioassay can be used in reser- 
voir studies to assess the effects of changes in 
effluent discharges, tributary diversion and/or 
combination, evaluating water quality of potential 
reservoirs, changes in reservoir operation (mixing, 
discharge timing and location, restoration), effects 
of differing land uses, downstream effects, and 
seasonal variation in inflow/outflow. (Author) 
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ROLE OF CONTAMINANTS IN THE DECLINE 

OF THE ILLINOIS RIVER: IMPLICATIONS 

FOR THE UPPER MISSISSIPPI, 

_ Natural History Survey, Champai: paign. 
nn bibliographic entry see Field 6G. 


HYDROCHEMICAL BALANCES OF FRESH- 
WATER SYSTEMS: PROCEEDINGS OF THE 
UPPSALA SYMPOSIUM. 

Naturvetenskapli ee Forskningslaboratoriet i Studs- 
vik, pamary bi weden). 

bid pn ng bi Romane entry see Field 5B. 


WATER QUALITY AND WATER POLLUTION 
PROBLEMS ON THE INDIAN SUB-CONTI- 


NENT, 
Central Chemical Lab., Lucknow (India). 
For AS prong bibliographic entry see Field 5B. 


AEROBIC TRANSFORMATION OF NITROGE- 
NOUS SUBSTANCES IN A FRESHWATER 


ECOSYSTEM, 

Slovenska Akademia Vied, Bratislava (Czechoslo- 

vakia). 

D. Toth. 

In: Hydrochemical Balances of Freshwater Sys- 

tems: Syecnedions of the Uppsala Symposium, Sep- 

tember 1984. IAHS-AISH Publication No 150, 

1984. p 323-330, 3 fig, 15 ref. 

Descriptors: *Stream pollution, *Water pollution 

effects, *Ecosystems, *Ecological effects, *Agri- 

cultural chemicals, *Nitrogen compounds, *Bacte- 
ria, Mathematical models, Fertilizers, Pesticides, 

Nitrogen, Ammonia, Nitrite, Nitrate, Water pollu- 

tion. 


In the study of the Slnava water reservoir on the 
river Vah and the agricultural catchment area of 
western Slovakia, many external influences on the 
complex ecosystem were identified. The study was 
carried out by means of laboratory experiments, 
field measurements and simulation analyses using 
the mathematical model for aerobic nitrogen trans- 
formation in a water environment. An excessive 
external supply of substrates in the form of ammo- 
nia and nitrate was found. An inhibitory effect of 
pesticides on mtg and nitrifying bacteria 
and sharp a in parameters were 
demonstrated co rates of ammonia 
and sa pa Soe from the applied fertilizers are 
accelerating the rate of the nitrification process, 
resulting in the accumulation of nitrates. This proc- 
ess is combined with the inhibitory effect of free 
ammonia on bacteria. The increased input of agro- 
chemicals to the water reservoir has disturbed 
some important processes of the biogeochemical 
cycles which may lead to the instability of the 
ecosystem. Pollution of streams with nitrification 
inhibiting agents may increase the concentration of 
nitrite and slow the oxidation of ammonia. Normal 
sedimentation processes in the Slnava reservoir 
create favorable conditions for the absorption of 
ammonia in bottom mud and for the accumulation 
of pesticides. 


Effects Of Pollution—Group 5C 


W86-03782 


CONTINUOUS DO RESPONSE PREDICTED 
USING CSPSS IS VERIFIED FOR SPRING- 
FIELD, MISSOURI, 

CH2M Hill International Corp., Gainesville, FL. 
For primary bibliographic entry see Field 5B. 
W86-03826 


MANAGEMENT OF BOTTOM SEDIMENTS 
CONTAINING TOXIC SUBSTANCES: PRO- 
CEEDINGS OF THE 9TH US/JAPAN EXPERTS 
MEETING. 
Army Engineer Inst. for Water Resources, Fort 
Belvoir, VA 
For primary bibliographic entry see Field 5G. 
W86-03867 


AERATION EFFECTS ON 
TROPHICATION, 

For primary bibliographic entry see Field 5G. 
W86-03868 


MARINE EU- 


HYPOLIMNETIC OXYGEN DEFICIT IN A EU- 

TROPHIC LAKE AND THE ROLE OF SEDI- 

MENT OXYGEN DEMAND, 

National Inst. for Environmental Studies, Tsukuba 

(Japan). 

M. Okada, R. Sudo, M. Takasaki, and A. Sato. 

IN: Management of Bottom Sediments Containing 

Toxic Substances: Proceedings of the 9th US/ 

= a Meeting. March 1985. p 27-40, 8 fig, 
tal re’ 


Descriptors: *Lake sediments, *Sediments, *Lakes, 
*Toxic wastes, Dissolved oxygen, Sediment 
oxygen demand, Eutrophic lakes, Lake stages, 
Limnology, Lake Yunoko, Japan, Hypolimnion, 
Thermal stratification. 


Lake surveys and in situ experiments were con- 
ducted to study the hypolimnetic oxygen deficit in 
a eutrophic lake, Lake Yunoko. A mathematical 
model was develo; to estimate the dissolved 
oxygen budget in the lake. Production of oxygen 
by photosynthesis of phytoplankton, consumption 
by respiration of microorganisms, sediment oxygen 
demand, and oxygen transfer by eddy diffusion and 
reaeration at the surface of water were taken into 
consideration. It was shown from the budget that 
sediment oxygen demand plays an important role 
in the first stage of the hypolimnetic oxygen deficit 
in summer; i.e., the oxygen produced by photosyn- 
thesis was not transferred into the hypolimnion and 
the contribution of sediment oxygen demand was 
as large as that of the consumption in water. Resto- 
ration techniques for the oxygen deficit such as 
management of bottom sediment and control of 
phytoplankton production were discussed. The 
management of bottom sediment was shown to be 
an effective way to control the hypolimnetic 
oxygen deficit in Lake Yunoko. (Author) 
W86-03869 


DISPERSION OF SEDIMENT RESUSPENSION 
CAUSED BY DREDGE OPERATION, 

Japan Dredging and Reclamation Engineering As- 
sociation, Tokyo. 

For primary bibliographic entry see Field 5B. 
W86-03873 


— OF ACRYLAMIDE INTO 
Tsukuba Univ. (Japan). School of Medicine. 

J. Asada, T. Shimizu, S. Tajima, F. Sakamoto, and 
M. Fujiki. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: ——— of the 9th US/ 
Japan Experts Meeting. March 1985. p 161-172, 9 
fig, 2 tab, 20 ref. 


Descriptors: *Acrylamide, *Fish, 
Environmental effects, Carp, Chemical analysis, 
Chemical composition, Chromatography, Gas 
chromatography, Red sea bream. 


*Toxic wastes, 
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The accumulation of acrylamide monomer and 
polymer into fish and the behavior of acrylamide 
monomer in the aqueous environment were investi- 
gated. Red sea bream and were used as exper- 
imental fish. Fishes were placed in fish-rearing 
tanks with freshwater and/or seawater containing 
acrylamide monomer and/or polymer and were 
reared for 25 days. The accumulation of acrylam- 
ide monomer into red sea bream from seawater 
containing 10 ppm acrylamide monomer reached 
1.2 ppm after 20 days. Acrylamide monomer accu- 
mulated in organs of carp from water by the 
following factors: liver--0.5, kidney--0.5, gills--0.15, 
room om (Ty and blood 0.19. The degradability of 
acrylamide monomer in tap water and distilled 
water was slight. Approximately 90% of the acryl- 
amide monomer in seawater and pond water was 
de after 14 days. Acrylamide monomer in 

breeding water decreased to undetectable 
levels in 5 days. From this experiment, it was clear 
that the rate of accumulation of acrylamide into 
fish was slight, and acrylamide monomer in envi- 
ronmental water was easily degradable. (Author) 
W86-03878 


5D. Waste Treatment Processes 


WATER RECYCLING IN THE PULP AND 
PAPER INDUSTRY IN CALIFORNIA, 

Camp, Dresser and McKee, Inc., San Francisco, 
CA. 

For primary bibliographic entry see Field 3E. 
W86-03437 


INTRODUCTION TO WASTEWATER TREAT- 

MENT PROCESSES, 

Laval Univ., Quebec. 

R. S. Ramalho. 

a Edition. Academic Press, New York. 1983. 
p. 


Descriptors: *Activated sludge process, *Biologi- 
cal wastewater treatment, Reviews, Tertiary 
wastewater treatment, Model studies, Pilot plants, 
Design criteria, Chemical reactions, Chemical 
treatment, Advanced wastewater treatment, 
Wastewater treatment. 


This book is an introductory presentation meant 
for both students and practicing engineers interest- 
ed in the field of wastewater treatment. The book 
discusses the design of specific wastewater treat- 
ment processes followed by a summary of the 
theory involved in the process, a definition of the 
important design parameters involved in the proc- 
ess and the determination of such parameters using 
laboratory-scale or pilot-plant equipment, and the 
development of a systematic design procedure for 
the treatment pas. Numerical applications are 
presented which illustrate the treatment of labora- 
tory data, and subsequent design calculations are 
given for the wastewater processing plant. Specific 
topics covered include: pr of domes- 
tic and industrial wastewaters, pretreatment and 
primary treatment, theory and practice of aeration 
in wastewater treatment, secondary treatment (the 
activated sludge process), secondary treatment 
(other aerobic and anaerobic wastewater treatment 
processes), sludge treatment and disposal, and terti- 
ary wastewater treatment. This revised edition 
places greater emphasis upon the principles of 
chemical kinetics, reactor design, and the mecha- 
nism of biological treatment processes. (Geiger- 


PTT) 
W86-03455 


CHARACTERISTICS AND TREATABILITY OF 
URBAN RUNOFF RESIDUALS, 

Rexnord, Inc., Milwaukee, WI. Environmental Re- 
search Center. 

For primary bibliographic entry see Field 5B. 
W86-03508 


NONLINEAR PROGRAMMING MODEL OF A 
WASTEWATER TREATMENT SYSTEM: SEN- 
SITIVITY ANALYSIS AND A ROBUSTNESS 
CONSTRAINT, 

Illinois Univ. at Urbana-Champaign. Dept. of Civil 


Engineering. 

J. G. Uber, E. D. Brill, and J. T. Pfeffer. 
UILU-WRC-85-196, WRC Research Report No 
196, June 1985. 105 p, 5 fig, 23 tab, 27 ref, 2 
append. S-092-ILL. 


Descriptors: *Sensitivity analysis, *Wastewater 
treatment, *Design criteria, *Wastewater facilities, 
*Mathematical models, Numerical analysis, Mathe- 
matical studies, Models, Cost analysis, Systems 
analysis, Optimization, Model studies, Performance 
evaluation. 


A method for sensitivity analysis in nonlinear pro- 
gramming is described and then illustrated using a 
least-cost model of a secondary wastewater treat- 
ment system. A sensitivity equation approach is 
used to calculate normalized sensitivity coeffi- 
cients, which approximate the percent changes in 
model variables and objective function due to a 
small parameter variation. Design changes predict- 
ed by the sensitivity coefficients are confirmed by 
a perturbation analysis of the optimal solution. 
Sensitivity concepts are used to develop a robust- 
ness measure which is incorporated into the con- 
straint set of the nonlinear model. Robustness is 
narrowly defined as the ability of a model solution 
to maintain a level of performance that meets the 
system design criteria even if the actual values of 
model parameters are not exactly the same as the 
values assumed for design. A gradient optimization 
procedure is used to examine the tradeoff between 
total cost and the robustness measure. A prelimi- 
nary analysis shows that the trends in robust 
wastewater treatment plant design are in direct 
conflict with the optimal decisions obtained when 
minimizing cost without a constraint on robustness 
but are in agreement with those designs observed 
to work in practice. The robustness constraint 
method presented should be applicable to other 
optimization models of water resources systems. 
(Author) 

W86-03511 


PILOT-SCALE EVALUATION OF THE NUTRI- 
ENT FILM TECHNIQUE FOR WASTEWATER 
TREATMENT, 
Cold Regions Research and Engineering Lab., 
Hanover, NH. 
J. R. Bouzoun, C. J. Diener, and P. L. Butler. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as AD-A123429. 
Price codes: A03 in paper copy, AO1 in microfiche. 
vo a 82-27, November 1982. 34 p, 17 fig, 
tab, 12 ref. 


Descriptors: *Plant growth, *Nutrient removal, 
*Rhizosphere, *Biofilters, *Biological wastewater 
treatment, Membrane processes, Nutrients, 
Wastewater treatment, Biological membranes, Bio- 
chemical oxygen demand, Filtration, Pilot plants, 
Root zone, Organic compounds. 


An experiment was conducted to determine the 
feasibility of using several plant species in a pilot- 
scale nutrient film technique (NFT) installation to 
further treat primary-treated effluent. NFT is a 
modified hydroponic plant growth method in 
which a thin film of wastewater flows through the 
root mat of plants that grow on an impermeable 
and slightly inclined surface without soil. It was 
hypothesized that the root mat of the plants would 
filter suspended solids from the wastewater, serve 
as a physical structure on which microorganisms 
utilizing nutrients can attach, and collect nutrients 
for use by the plants themselves. Tracer studies 
showed that the hydraulic retention time of the 
wastewater in the NFT trays was inversely related 
to the wastewater application rate, and that for a 
given flow, plants with fine root systems (reed 
canarygrass) had a much longer detention time 
than plants with coarse tuberous rhizomes (cat- 
tails). Results showed that the NFT produced 
useful byproducts while treating primary effluent. 
NFT removal of Hert oxygen demand 
(BOD) depended on filtration and sedimentation of 
the particulate fraction of BOD and on biological 
oxidation of soluble BOD. The removal of BOD 
by the NFT was successfully modeled ussing the 
plug-flow reactor model and first-order kinetics. 
The NFT was also capable of significantly reduc- 
ing the levels of volatile and nonvolatile trace 


organic compounds in primary-treated wastewater. 
(Geiger PTT). 
W86-03515 


CHEMISTRY IN WATER REUSE: VOLUME 1, 
Ann Arbor Science, Ann Harbor, MI, 1981. Edited 
by William J. Cooper. 557 p. 


Descriptors: *Water reuse, *Wastewater treatment, 
*Industrial wastewater, *Pollutant identification, 
Water treatment, Membrane processes, Disinfec- 
tion, Water analysis, Recycling, Wastewater analy- 
sis, Fate of pollutants, Reverse osmosis, Chlorine, 
peo Organic compounds, Monitoring, Quality 
control. 


Developments in chemistry of water reuse and 
recycling include a review of the published litera- 
ture of this subject; most activity has been in pulp 
and paper, electroplating, inorganic chemicals, pe- 
troleum refining, iron and ee spo food products 
industries. Monitoring and control of pollutants are 
discussed. Ultraviolet absorbance is useful in meas- 
uring the organic pollution in wastewater. Quality 
assurance programs for water and wastewater 
analysis are described. The Industrial Environmen- 
tal Research Laboratory of the EPA has a compre- 
hensive program. Membrane processes are used to 
remove a variety of pollutants from industrial 
wastewaters: electroplating wastes, battery manu- 
facturing rinse water, textile process water, carcin- 
ogen laboratory wastes, and municipal/industrial 
sewage effluents. The section on disinfection has 
methods for disinfecting water and wastewater to 
minimize trihalmethane formation and residual 
chlorine and the determination of chlorine com- 
pounds such as chlorine dioxide and free available 
chlorine. Many pollutants are found in swimming 
pool water; trihalomethanes, heavy metals, nitrate, 
and chlorate. 

W86-03520 


REMOVAL OF VARIOUS TOXIC HEAVY 
METALS AND CYANIDE FROM WATER BY 
MEMBRANE PROCESSES, 

Trace Metal Data Inst., El Paso, TX. 

L. J. Kosarek. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 261-280, 1 fig, 5 tab, 53 ref. 


Descriptors: *Wastewater treatment, *Literature 
review, *Industrial wastewater, Metals, *Mem- 
brane processes, *Cyanide, Reverse osmosis, Ultra- 
filtration, Filtration, Trace metals, Arsenic, Cadmi- 
um, Chromium, Copper, Lead, Mercury, Nickel, 
Selenium, Silver, Zinc, Regulations, Public health, 
Water pollution effects, Water pollution sources, 
Chelation, Water treatment, *Heavy metals. 


This literature review describes the levels, frequen- 
cy, and regulations associated with the metal and 
cyanide priority pollutants. The health effects of 
excess levels, natural background levels, and indus- 
trial sources are listed. Membrane processes can 
economically remove significant proportions of 
these metals and cyanide from waste streams so 
that the purified product is usable for recycling or 
human consumption. These membrane processes 
include chelation in combination with ultrafiltra- 
tion, charged ultrafiltration, reverse osmosis, and 
coupled membrane transport. Reverse osmosis has 
been documented most frequently with respect to 
most of the metals. Percent ion rejection varies for 
the membrane processes, with reverse osmosis 
having the highest level of removal efficiency. 
Operating parameters which affect membrane per- 
formance are type of membrane, membrane prepa- 
ration procedure, applied pressure, composition of 
the raw water, pH, and the quantity of water 
recovered (both overall and ). Membrane 
fouling and scaling can be minimized by pretreat- 
ment to remove suspended solids and microorga- 


nisms. 
W86-03532 
DEMONSTRATION OF A CROSS-FLOW MI- 


CROFILTRATION SYSTEM FROM THE RE- 
MOVAL OF TOXIC HEAVY METALS FROM 





BATTERY MANUFACTURING WASTEWATER 


EFFLUENTS, 
Hydronautics, Inc., Laurel, MD. 
ee, Shapira, H. L. Liu, J. E. Santo, D. Fruman, 


IN: Stet in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
William J. Cooper. p 281-309, 15 fig, 7 tab, 11 ref. 


Descriptors: *Wastewater treatment, Ragin 
— Lead, Hydroperm system, *Hea 

Chemical precipitation, Ulrehltration, 
Counting filtration, Battery industry. 


The Hydroperm cross-flow microfiltration system 
was evaluated in laboratory tests and field studies. 
The system used thickwalled, porous plastic tubes 
to remove s solids from lime-neutralized 
battery mani wastewater. Toxic heavy 
metals ye tenpeg A beh in the battery wastewater 
were reduced to 0.02-0.09 ppm. Fluxes of over 400 
gal/sq ft/day were readily attainable. Several ad- 
vantages of HydroPerm were demonstrated: (1) 
cm and versatility in size, (2) ruggedness 
( ected by pH of influent and not subject to 
‘ouling and (3) ease of maintenance, (4) 
good performance (High flux — si 

solids reduction to <5 ppm, 

metals reduction to <0.1 ppm, hades of > 0% 
concentration), and (5) suitability of the treated 
effluent for recycling. 

W86-03533 


COUPLED TRANSPORT MEMBRANES FOR 
REMOVAL OF CHROMIUM FROM ELEC- 
TROPLATING ay a 

Bend Research, Inc., O) 

K. L. Smith, W. C. Badoock, R. W. Baker, and M. 
G. Conrod. 


IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 311-324, 7 fig, 1 tab, 14 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Chromium, *Metal fini a 
*Membrane processes, Wash water, Cou; 
port membranes, Wastewater renovation. 


The coupled transport membrane system was used 
to concentrate chromium for recovery from syn- 
thetic electroplating wastewaters. Membranes 
were formed by immersing a microporous ap 2 
[ao membrane in a solvent consisting o 
by volume of Alamine 336 in an poor bed 
hydrocarbon diluent. In one experiment reverse 
Se ee Pee 
produced a concentrated solution of 150 g {phe 
chromium in 40 g per liter NaOH in hours 
running time. The concentration of cusiaden 
in the feed solution was 16 ppm; in the product 
solution, 155,000 ppm, a concentration factor of 
9700. The chromium flux was nearly independent 
of the concentration of chromium in the product 
solution. Over a 110-day a pe flux declined 
from 54 to 12 micrograms per min in 14 
days and then increased {0 a seady wp eee 
micrograms per sq cm per min in ys 
then increased to a steady flux of about 30 micro- 


ee 


HYPERFILTRATION OF TEXTILE PROCESS 
WATER FOR REUSE, 

Clemson Univ., SC. 

H. G. Spencer, C. A. Brandon, G. Goodman, J. J. 
Porter, and M. Samfield. 

IN: Chemistry in Water Reuse: Volume 1, Ann 


Arbor Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 325-340, 6 fig, 3 tab, 4 


Descriptors: *Wastewater treatment, *Water con- 
servation, *Textile mill wastes, *Membrane proc- 
esses, Industrial wastewater, Dye industry wastes, 
Wastewater renovation, Water reuse, Conserva- 
tion, Filtration, ae *“Hyperfiltration, 
Zirconium oxide membrane. 


The pilot study of renovation of wastewater from a 

= dye range by high temperature el 
tration using dynamic zirconium oxide-polya- 

crylic acid membranes continues to indicate high 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


potential for Don we cle ome by reuse of 
water and chemicals membrane stability, flux 
and rejection are satisfactory. Simple laboratory 
reuse tests indicate only a small percentage of the 
hyperfiltration products may be unsuitable for Soe alan 
eral reuse as wash water. Judicious the 
sequence of dyeing processes shoul soa recon- 
stitution of many hyperfiltration concentrates for 
reuse in the dye pad. Significant savings (50-70%) 
of auxiliary components and minor —- of dyes 
in the concentrate reuse are indicated by the labo- 
ratory tests. Reuse of the hyperfiltration products 
and concentrate obtained with bleach wastewater 
appear suitable for reuse with savings of wetting 
ss in = pad formulation. Aun 


REMOVAL OF CHEMICAL CARCINOGENS 
FROM WATER/WASTEWATER BY REVERSE 


OSMOSIS, 
Abcor, Inc., Wilmington, MA. Walden Div. 
W. G. Light. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 341-353, 4 fig, 4 tab, 9 


Descriptors: *Wastewater treatment, — 
wastewater, *Carcinogens, *Organic com) 
*Membrane processes, Reverse osmosis, a 
tration, Filtration. 


Wastewaters from carcinogen ener ry (from 
cage washing, dosage, and pi hases) 
a treated a oe te ultra — 
to remove si solids. The average to 
organic carbon level in the pilot = ultrafiltrate 
( 15-218 n liter), Av tgs aa aff 
range, per liter). Average remov: a 
ciency was 92.3-92 6%. In bench-scale reverse os- 
mosis studies with synthetic wastewater, removal 
of individual representative chemicals ranged from 
10% to 100%, with an average of 66-72%, —— 
ing on the membrane used. that ul 
tration removes about 50% of total organic po oe 
it was predicted that a combination of ultrafiltra- 
tion and reverse osmosis would remove a total of 
96% total or carbon and 92% for individual 
carcinogens. If the original wastewater contained 
100 mg per liter of organic compounds, the ultrafil- 
tration-reverse osmosis treatment would remove 
bl on tha ny ne nar gammalaa 
jut 80 micro; iter of carcinogens 
W86-03536 ee . 


POTENTIAL OF REVERSE OSMOSIS FOR RE- 
CYCLING AND REUSE OF SEWAGE EF- 


FLUENTS, 
Portsmouth Polytechnic (England). Dept. of Civil 


4 A. Wi 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited by 
= J. Cooper. p 355-378, 5 fig, 9 tab, 1 app, 27 


pte og *Wastewater treatment, *Membrane 

processes, *Water. reuse, og ——_ Micro- 
organisms, com otable water, 
Agriculture, Nutrient film technique, Ammonia, 
Nitrates, Activated carbon, Adsorption. 


Studies on reverse osmosis treatment of sewage 
effluents for reuse in industry, agriculture, and as a 
ae ee ly are summarized. Costs of 
treating sewage effluent are about 1/3 those of 
treating saline or brackish water. Membrane foul- 
ing is independent of turbidity. However, pH of 
produces the lowest rate of flux decline. At 
higher pH calcium its in the fouling layer; at 
lower pH, electrical c! effects inhibit the flow 
of ions across the membrane, reducing flux. Use of 
the concentrated residue for aeamieed tae —- of 
vegetables has been 
weeis'ts temsiner taints t0 thet Some pias 
grown in commercial soil. A model bacteriop! 
injected into the water was not detectable in 
fruit. Some chemicals which are not es easily re- 
ea by reverse osmosis are ammonia, nitrate, 
and organic molecules. Since water for reuse 
should not contain unacceptable levels of organics 
such as pesticides, detergents, polynuclear aromat- 


ic hydrocarbons, polychlorinated biphenyls, and 
steroids, additional treatment with activated 
carbon is desirable. With the combined reverse 
osmosis-activated carbon system, 98% removal of 
dissolved organic compounds can be achieved. 
Bacteria and virus are readily rejected by the mem- 
branes. Levels of these microorganisms are re- 
duced by as much as 6 orders of magnitude. 
W86-03537 


RATIONAL APPROACHES IN THE ANALYSIS 
OF CHEMICAL DISINFECTION KINETICS, 
Rensselaer Polytechnic Inst., Troy, NY. Dept. of 
Chemical and Environmental Engineering. 

C. N. Haas. 

IN: Chemistry in Water Reuse: Volume I, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 381-399, 1 fig, 3 tab, 35 ref. 


Descriptors: *Wastewater treatment, *Disinfec- 
tion, *Chlorine, *Kinetics, Model studies, Microor- 
ganisms, Mixing, Turbulent flow. 


A conceptual model for the analysis of the disin- 
fection process for wastewater was developed. 
Sample cases included (1) very low chlorine 
demand and high rate of mixing and (2) a chlorine 
— much higher than the chlorine dose and 
. Several conclusions were reached 
a a apr of simulation studies. First, the curves 
have the declining rate feature often seen in the 
ection of wastewater. Second, even at a very 
high rate of disinfectant decomposition, substantial 
inactivation can occur over time intervals greater 
than the lifetime of measurable chlorine in solution. 
ird, the ratio of chlorine feed flow to 
wastewater flow may have a substantial influence 
on inactivation efficiency. An area of disagreement 
between model and exp ental results was the 
effect of turbulence on disinfection efficiency. 
W86-03538 


DISSOLVED AIR FLOTATION FOR PRIMARY 
AND SECONDARY CLARIFICATION, 
Toronto Univ. (Ontario). Dept. of Civil Engineer- 


ing. 

J. G. Henry, and R. Gehr. 

Available from Environment Canada, Ottawa, On- 
tario. SCAT-9, 1981. Canada Mortgage and Hous- 
ing Corporation, Ottawa, Ontario. 187 p, 27 fig, 39 
tab, 11 app, 67 ref. 


Descriptors: *Clarification, *Wastewater treat- 
ment, *Suspended solids, *Water treatment, *Dis- 
solved air flotation, Flotation, Activated sludge 
process, Primary wastewater treatment, Secondary 
wastewater. 


A literature survey of over 60 references on the 
use of dissolved air flotation (DAF) in water and 
wastewater treatment revealed that, except for flo- 
tation thickening, very little information was avail- 
able on DAF as an alternative to sedimentation. In 
this study, bench-scale batch and pilot-scale contin- 
uous flow dissolved air flotation units were used to 
clarify raw sewage and mixed liquor from an ex- 
tended aeration and a conventionally loaded acti- 
vated sludge plant. Performance eters, such 
as effluent and float suspended solids, air to solids 
ratio, and a ‘thickening parameter’, of the batch 
and continuous “ units were compared — 
scale-up purposes. mparisons were also le 
reveedin d the performances of the DAF unit when 
clarifying the three types of feed. The research 
indicated that batch flotation tests were valuable in 
predicting full-scale DAF performance. The pilot 
studies showed that the solids in raw sewage and in 
the mixed liquor from extended aeration or con- 
ventional activated sludge plants could be separat- 
ed by DAF with efficiencies comparable to those 
reported for sedimentation. Design criteria for 
DAF units for each of the three feeds were devel- 
oped and the costs of utilizing DAF for primary 
and secondary clarification in municipal plants of 
4,500, 45,000 and 227,000 cu m/d capacity were 
estimated. From an economic point of view, it was 
found that DAF was not competitive with sedi- 
mentation and should only be considered when 
space is at a premium, land costs are high or when 
bulking sludges necessitate its use. 
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W86-03611 


WATER AND WASTE MANAGEMENT IN THE 
CANADIAN MEAT AND POULTRY PROCESS- 
ING INDUSTRY, 

mm Environmental Consulting Services, 
Mississauga (Ontario). 
For primary bibliographic entry see Field SE. 
W86-03612 


STATUS REPORT ON COMPLIANCE WITH 
THE CHLOR-ALKALI MERCURY LIQUID EF- 
FLUENT REGULATIONS 1978-79, 
Environmental Protection Service, Ottawa (Ontar- 
io). Water Pollution Control Directorate. 

Report No. EPS 3-WP-81-2, March 1981. 14 p, 3 
fig, 3 app. 


Descriptors: *Mercury, *Water pollution control, 
*Regulations, *Compliance, *Waste recovery, 
*Water pollution, Recycling, Water policy, 
Wastewater treatment, Chlor-alkali plants, Canada. 


This report reviews the results of the measures 
taken by industry and government agencies to 
curtail mercury losses in liquid effluents from 
chlor-alkali plants in Canada. Similar status reports 
were issued for the years 1975 and 1976-1977. 
Mercury losses to liquid effluents are presently less 
than kg/yr, a reduction of over 99.5% since 
1970. Daily monitoring by companies and periodic 
monitoring by both federal and provincial environ- 
mental agencies have confirmed this reduction. 
The drastic reduction in mercury purchases and 
consumption since 1970 is the result of the installa- 
tion of efficient treatment systems, and increased 
recovery of mercury from waste gases and solids; 
ten plants have also terminated production or con- 
verted from the mercury to the diaphragm cell 


W86-03613 


DEVELOPMENT OF ETHANOL-SELECTIVE 
MEMB' 


Southern Research Inst., Birmingham, AL. 
SoRI-EAS-82-461, Annual Summary Report, June 
14, 1982. 62 p, 9 fig, 20 tab, 12 ref. 4789-XIF. sub 
number: XB-1-9189-3. 


Descriptors: *Alcohols, *Water, *Permselective 
membranes, Chemical properties, Membranes, 
Membrane filters. 


In a 12-month research project, Southern Research 
Institute has made substantial progress in develop- 
ing ethanol-selective membranes for use in separat- 
ing ethanol and water. The general approach in 
developing such membranes is to combine high 
selectivity with acceptable strength and low resist- 
ance to transfer by forming thin layers of selective 
material on low-resistance substrates that provide 
strength. Durin hen 12-month period, it has been 
shown that this basic approach is promising. It has 
also been shown that if moieties that have attrac- 
tive forces for ethanol are fixed to the polymer 
matrix of the thin layer, the transfer of ethanol 
molecules is retarded. It was shown by sorption- 
desorption experiments that different moieties at- 
tached to the polymeric matrix have differences in 
their attractive forces for ethanol, and that vari- 
ations in the degree of attraction result in changes 
of selectivity. It was shown that with some poly- 
mers, the hydrophobic ends of ethanol molecules 
apparently were attracted to me pw ay chains, 
and the hydrophilic ends protruded into the spaces 
between polymer segments. Water molecules in- 
truded and transferred through these spaces. It was 
also shown that decreasing the distances between 
polymer segments made it more difficult for water 
to intrude and thus increased the ethanol selectivi- 
ty. During the course of the research, three meth- 
ods of preparing acceptable dual-layer membranes 
by solution casting and two methods of preparing 
the membranes by application of monomer systems 
were developed. 
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EVALUATION OF BIOLOGICAL NITRIFICA- 
TION-DENITRIFICATION AT PENTICTON, 
BRITISH COLUMBIA, 


International Environmental Consultants Ltd., Isl- 
ington (Ontario). 

K. L. Murphy, and R. W. Wilson. 

Report SCAT-10, 1981. Canada Mortgage and 
Housing Corporation, Ottawa, Ontario. 72 p, 13 
fig, 13 tab, 33 ref, 2 app. 


Descriptors: *Denitrification, *Nitrification, *Mu- 
nicipal Wastewater, *Organic wastes, *Design cri- 
teria, Nitrogen removal, Wastewater, Operating 
costs, Sludge, Wastewater treatment, Activated 
sludge, Land disposal, Ion exchange. 


This study was undertaken to review proven meth- 
ods for biological nitrogen removal from municipal 
wastewater, to select suitable design parameters, 
and to prepare process designs plus capital and 
operating cost estimates for several process alter- 
natives applicable to the City of Penticton, British 
Columbia. Process options that were evaluated in 
detail included two-sludge nitrification plus deni- 
trification, one-sludge post-denitrification and one- 
sludge pre-denitrification. Process desi were 
based on achieving a maximum of 5 m; N03-N 
and 1 mg/L TKN in the treated effluent through- 
out the year, given the raw wastewater character- 
istics at Penticton. The pre-denitrification process 
was found to be the most cost effective for Pentic- 
ton. The design was based on a 20-day solids 
residence time (SRT) for the nitrification basin and 
a 10-day SRT for the denitrification basin to ensure 
efficient nitrogen removal at a minimum operating 
temperature of 8 C. For Penticton the cost of 
combined carbon and nitrogen removal by preden- 
itrification was estimated to be approximately 25% 
greater than for carbon removal by activated 
sludge and 10% greater than for carbon removal 
and nitrification alone. Land disposal, ammonia 
stripping and ion exchange proved to be signifi- 
cantly more expensive than the biological methods 
of nitrogen removal. The report provides some 
generalized cost information for nitrogen removal 
at wastewater treatment facilities ranging in size 
from 5,000 to 45,000 cu m/d. 
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STRIPPING KRAFT FOUL CONDENSATES 
WITH WASTE GASES, 

or Consultants Ltd., Vancouver (British Colum- 

iia). 

Report No. EPS 3-WP-82-1, March 1982. Environ- 
mental Protection Service, Ottawa, Ontario. Water 
Pollution Control Directorate. 156 p, 28 fig, 34 tab, 
140 ref, 3 append. 


Descriptors: *Pulp wastes, *Condensates, *Kraft 
mills, *Wastwater treatment, *Waste gases, Metha- 
nol, Sulfur compounds, Environmental effects, 
Cost-benefit analysis. 


This report presents an assessment of the technical 
and economic feasibility of using waste gases to 
strip kraft foul condensates, and an evaluation of 
the potential effects of this technology on air and 
water quality. Kraft foul condensates are produced 
by the condensation of process vapors from digest- 
ers and multiple-effect evaporators in kraft pulp 
mills. Although foul condensates represent only 
about 5% of pulp mill effluent volume, they are 
major sources of biochemical oxygen demand, tox- 
icity, fish-flesh tainting, and receiving water taste 
and odor. The proposed process for stripping kraft 
foul condensates involves two stages. In the first 
stage, the foul condesate would be stripped with a 
small amount of gas to remove the total reduced 
sulfur (TRS) compounds. In the second stage, the 
foul condensate would be stripped with a large 
quantity of waste gas to remove most of the metha- 
nol and hence most of the BOD. The off-gas from 
the methanol stripper, which would contain metha- 
nol, ethanol, acetone and guaiacol, would be dis- 
o— to the a Stri condensate 
would be recycled to the process. By stripping foul 
condensates with waste gases in the proposed 
process, most of the environmental problems asso- 
ciated with foul condensates could be eliminated, 
but at a much lower operating cost and a lower 
degree of process complexity. Capital costs for the 
two-stage process would be comparable to those 
for steam stripping. 
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EVALUATION OF OIL SKIMMERS AND 
PUMPS. 


Environmental Protection Service, Ottawa (Ontar- 
io). 

For primary bibliographic entry see Field 5G. 
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PILOT-SCALE ASSESSMENT OF THE BIO- 
LOGICAL FLUDIZED BED PROCESS FOR 
MUNICIPAL WASTEWATER TREATMENT, 
Dearborn Environmental Consulting Services, 
Mississauga (Ontario). 

Report SCAT-11, 1981. Canada Mortgage and 
Housing Corporation, Ottawa, Ontario. 148 p, 73 
fig, 43 tab, 69 ref. 


Descriptors: *Fluidized bed process, *Municipal 

wastewater, *Biological wastewater treatment, 

*Biofiltration, Pilot plants, Oxidation process, Bio- 

pr * Nitrification, Effluents, Suspend- 
solids. 


Pilot-scale investigations of the oxygenic biological 
fluidized bed process demonstrated that the system 
is a technically feasible alternative for carbon oxi- 
dation and nitrification of municipal wastewaters. 
A treated effluent containing less than 15 mg/L 
filterable BODS was produced consistently at a 
loading rate of 10 phe ID5/cu m.d, an order-of- 
magnitude higher typical for conventional 
suspended growth systems. To attain less than 15 
mg/L total BODS content, without effluent polish- 
ing, required operation at a volumetric loading 
similar to conventional suspended growth systems, 
due to the contribution of sus led solids to the 
final effluent BODS. The fluidized bed responded 
rapidly to changes in influent conditions; the proc- 
ess was less susceptible to influent disturbances 
than the activated sludge and rotating biological 
contactor processes in terms of effluent filterable 
organic carbon concentration. There was signifi- 
cant deterioration in effluent quality in terms of 
suspended solids concentration under diurnally 
varying flow and concentration conditions. Sepa- 
rate stage nitrification studies did not demonstrate 
the order-of-magnitude increases in volumetric am- 
monia oxidation rates claimed by other investiga- 
tors, primarily because of the relatively low bio- 
mass concentrations possible during the treatment 
of high quality secondary effluent (BOD/ 
TKN <0.4). In addition, diffusional limitations in 
the reactor biofilms were identified, which signifi- 
cantly increased the reactor hydraulic retention 
time necessary for low effluent ammonia-nitrogen 
concentrations (<1 mg/L). The process demon- 
strated a potential for application in such specific 
areas as: (1) expanding an existing suspended 
growth treatment facility; (2) upgrading an existing 
secondary treatment system to provide nitrification 
through fludized bed pretreatment for organic 
carbon removal and/or to provide biological deni- 
trification; and (3) pretreatment of high-strength 
industrial wastes. 
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STORMWATER RUNOFF TREATMENT BY 
IMPOUNDMENT: BARRHAVEN PILOT 
STUDY, 

R. J. Gietz. 

Report SCAT-8, 1981. Canada Mi e and Hous- 
ing Corporation, Ottawa, Ontario. 72 p, 27 fig, 7 
tab, 2 app, 17 ref. 


Descriptors: *Storm water, *Storm runoff, *Reser- 
voirs, *Runoff volume, Runoff rates, Basins, Sus- 
pended solids, Coliforms, Streptoccus, Bacteria, 
Organic compounds. 


This report presents the findings of a two-year 
study of stormwater runoff treatment by impound- 
ment in an open basin. The treatment system was 
operated as a batch process for one summer and as 
a continuously overflowing pond for another. 
Runoff from 866 ha of agricultural and residential 
suburban lands partly under construction entered 
the treatment system. Impoundment reduced pol- 
lutant loadings by over for sus led solids, 
75%-90% for bacteria (total and fecal coliform and 
fecal streptococcus) and 25%-50% for organic ni- 
trogen and total phosphorus compounds when the 





runoff could be stored for more than 12 hr. At 
least 5 mm of rainfall were required to produce 
measurable runoff. The ratio of runoff to rainfall 
was used to estimated the runoff volumes that 
would be generated by up to 25-year return fre- 
gan storms of one and two-hour durations. 
‘rom this, a storage volume of 40,000 to 47,000 cu 
m was indicated, on the basis of containment of 
runoff from a ten-year storm. It was determined 
that the most effective method of operating the 
treatment system was to keep the reservoir drawn 
down to a shallow pond. When runoff entered the 
pond, the drain valve was closed and the treatment 
system filled. Where possible, the runoff volume 
would be contained until its quality was suitable 
for discharge. For runoff volumes exceeding the 
treatment system storage volume, discharge took 
place over the spillway with limited pollutant re- 
moval. When the effluent quality became satisfac- 
tory, the reservoir was drained to the original 
shallow pond, and dry weather flow allowed to 
pass through. Other factors that govern the choice 
of treatmnt system storage volume are the runoff 
event by oe Bree the allowable discharge rate. 
It was found that of the approximately 30 events 
that could be expected from May to September 
about half took place within four days of one 
another. Allowing one day to fill and one day for 
storage, the reservoir should require two days to 
ity. 
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WASTEWATER TREATMENT SYSTEM FOR A 
LURGI COAL GASIFICATION PLANT, 

ANG Coal Gasification Co., Detroit, MI. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-015765, 
Price codes: A18 in paper copy, AO! in microfiche. 
DOE/RA/20225-T3, February 15, 1982. — 
ment of Energy, Washington, DC. 412 p, 16 fig. 


Descriptors: *Wastewater facilities, *Wastewater 
treatment, *Industrial wastewater, *Waste dispos- 
al, *Oily water, *Coal gasification, Phenols, Am- 
monia, Cooling towers, Flotation, Lurgi gasifica- 
tion es Incineration, Storm wastewater, Lig- 
nite, Sludge disposal, Water reuse, Brine disposal, 
Wastewater disposal, Landfills, Land disposal, 
Wastewater lagoons, Injection wells, Boiler water, 
Phenosolvan unit, Phosam unit. 


A wastewater treatment plant for a Lurgi gasifica- 
tion plant processing 14,000 tons of North Dakota 
lignite per day is described. The plant has multiple 
wastewater sources and treatment processes. Sur- 
face runoff containing normal quantities of sedi- 
ment is controlled in a drainage ditch with capac- 
ity for a 100-year storm. Clean inplant storm drain- 
age goes to three retention ponds, which allow 
si particles to settle and oily water to be 
pumped to the oily water treatment system. Sani- 
tary waste is treated in a 20,000 gal per day pack- 
age unit, which includes biological oxidation, clari- 
fication, and chlorination. Wastewater, after sec- 
ondary treatment, is discharged to the stormwater 
pond; sludge is used as a soil conditioner. Inorgan- 
ic wastewater from filter backwashing and ion 
exchange resin regeneration is recycled to the pri- 
mary water treatment system; excess good-quality 
wastewater, brine solutions, and blowdown are 
injected into a deep well. Pretreatment for injec- 
tion includes filtration and pH adjustment. Oily 
water drainage, collected from various operating 
units, enters a splitter box, parallel APR separators, 
and flotation unit. Gasification liquor, containing 
tar, tar oil, coal dust, phenols, ammonia and other 
compounds, is the largest single wastewater stream 
in the plant. After cooling, the gas liquor is sepa- 
rated into tar-coal dust, water, and tar oil fractions. 
Is are — by diisopropyl ether extrac- 


tion. acid gases are treated in a 


. Ammonia 
Phosam Unit, which absorbs wastes in ammonium 
phosphate solution. Concentrated waste liquor is 
incinerated. Hazardous wastes are placed in an on- 
site landfill. 
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PROCEEDINGS OF THE 6TH SYMPOSIUM 
ON WASTEWATER TREA’ A 

aaa of the Environment, Ottawa (Ontar- 
io). 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


November 16-17, 1983, Montreal (Quebec). 331 p. 


Descriptors: *Symposium, *Wastewater treatment, 
*Sludge disposal, *Sludge utilization, *Anaerobic 
digestion, *Industrial wastewater, *Biological 
wastewater treatment, *Municipal wastewater, 
Biodegradation, Wastewater facilities, Settling 
basins, Activated sludge, Alum, Organic com- 
pounds, Tertiary wastewater treatment, Macro- 
phytes, Slime, Water pollution control. 


This symposium was organized to allow scientists, 
engineers, technicians, it operators and special- 
ists working in research, design and operation of 
wastewater treatment facilities to promote and 
share their expertise and techniques in the munici- 
pal or industrial wastewater treatment fields. Guest 
speakers from a variety of specialties and countries 
presented papers on such topics as biological oxi- 
dation, anaerobic pretreatment, sludge disposal and 
utilization, pulp and paper industry wastewater 
treatment, analysis and treatment of toxic organics, 
filterable solids, clarifiers and batch reactors for 
municipal plants. Other topics included control of 
alum addition, removal of particles in settling 
basins, anaerobic digestion systems, use of aquatic 
macrophytes for sludge treatment, design of acti- 
vated sludge processes, pollution control, and 
slime growth on fine bubble diffusers. A total of 25 
poe were presented, 9 in French and 16 in 
nglish. 
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POLYSAR BIOLOGICAL OXIDATION TREAT- 
MENT PLANT. 


Polysar Ltd., Sarnia (Ontario). 

E. R. Fioroni. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 1-25, 2 fig. 


Descriptors: *Wastewater facilities, *Aeration, 
*Biological wastewater treatment, *Education, 
*Training, ‘Design criteria, ‘*Pilot plants, 
*Wastewater treatment, Wastewater renovation, 
Waste recovery, Recycling, Aerators, Sludge utili- 
zation, Clarification. 


The Polysar plant was designed to centrally treat 
industrial waste streams before discharge into the 
St. Clair River as part of the overall program to 
improve the water quality of Great es. The 
Marshall Macklin Mona; Limited was awarded 
the design of the Biox t in July 1980. A ‘fast 
track’ approach was adopted which called for 
good communications between Polysar and Mar- 
shall Macklin Mona . A liason office was es- 
tablished for the Polysar project team at the de- 
signer’s Don Mills Office. The design and con- 
struction process took two and one-half years and 
the whole project was delivered at 10% under 
budget. The major process components of the Biox 
Plant consist of pre-treatment, pre-aeration/equali- 
zation, aeration, clarification, and sludge return. 
Some effluents are pre-treated to remove oil and 
rubber which are reclaimed for other uses. The jet 
aeration system, a type of deep tank system, was 
chosen for the Biox plant. ree blowers are 
housed in a separate building next to the aeration 
tanks. An extensive training program consisting of 
pre-start-up training, start-up training and post- 
Start-up training was undertaken. The plant started 
up in ber 1983 and after 10 days met the 

inistry of the Environment requirements for 
—_ and total organic carbon. 
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ANAEROBIC PRETREATMENT FACILITY 
ALSO PROVIDES SLUDGE DISPOSAL CAPA- 
BILITY AND SOURCE OF RENEWABLE 
ENERGY FOR FOOD PROCESSOR, 

ADI Ltd., Fredericton (New Brunswick). 

R. C. Landine, C. J. DeGarie, A. A. Cocci, A. L. 
Steeves, and G. J. Brown. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment. November 16-17. 1983. 
Montreal (Quebec). p 26-45, 8 fig, 4 tab. 


Descriptors: *Fermentation, *Wastewater facili- 


ties, *Wastewater treatment, *Food-processing 
wastes, *Waste recovery, *Recycling, *Sludge uti- 


lization, *Methane, Industrial wastes, Chemical 
oxygen demand, Biological oxygen demand, Sus- 
pended solids, Nitrogen, Operating costs, Anaero- 
bic conditions. 


A waste treatment facility for a potato processing 
plant in France was constructed which consists of 
a raw waste pumping station, vibrating screens, 
potato waste hoppers, ADI-BVF (anaerobic fer- 
menter), aeration nitrification complete with clari- 
fier and sludge return, control bui ding and ancil- 
laries including bio; handling equipment and 
automatic samplers. I of the facility has been 
operating since August 1981. The anaerobic por- 
tion of the plant (an ADI-BVF) provides over 
90% removal of BOD, COD, and sf. while operat- 
ing under higher loadings than assumed for design 
and at temperatures below 20 de; . The ADI- 
BVF operates without any addition of chemicals 
or heat. Pri and secondary sludges are dis- 
posed in the ADI-BVF where they are anaerobi- 
cally decomposed to enhance biogas production. 
After two years of operation, no sludge has been 
removed from the facility. Recovered biogas is 
used in the factory boilers to make process steam. 
Overall removals for COD, BOD, SS and total N 
were 98%, 99.5%, 98%, and 80%, respectively. 
The entire facility was economical to construct 
and Se 7 way only two operators. The monetary 
value of the biogas recovered exceeds all the oper- 
ating costs plus labor costs. 
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FILTRABLE SOLIDS AS A DESIGN PARAME- 
TER FOR WASTEWATER TREATMENT 
PROCESSES, 

California Univ., Davis. Dept. of Civil Engineer- 


ing. 

G. Tchobanglous, A. D. Levine, and J. R. Koltz. 
In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983. 


Montreal (Quebec). p 68-87, 6 fig, 5 tab, 7 ref. 


Descriptors: *Particle size, *Filtration, *Membrane 
filters, *Wastewater treatment, *Suspended solids, 
*Sedimentation, *Wastewater composition, *Trick- 
ling filters, Separation techniques, Membrane proc- 
esses, Biochemical oxygen demand, Primary 
wastewater treatment, Case studies. 


Evidence is presented to suggest that the use of the 
mass distribution of filtrable solids is an appropri- 
ate and practical measure to provide a more useful 
characterization of wastewater than suspended 
solids (SS) or biochemical oxygen demand (BOD) 
for the design of wastewater treatment processes. 
The performance of biological treatment processes 
can be enhanced through the removal of SS larger 
than 1 micron in particle size. Particle sizes greater 
than 1 micron could be removed by chemical 
additions to the incoming wastewater or by me- 
chanical filtration using the pulsed-bed filter. Tech- 
niques for measuring particle sizes in water and 
wastewater include electronic, light scattering, mi- 
croscopic, flow fractionation, sedimentation or fil- 
tration methods. The mass distribution of filterable 
solids was determined using Nucleopore polycar- 
bonate membrane filters, and scanning electron 
microscopy of samples collected from the various 
size filters. Samples from four surface waters and 
five wastewater treatment plants were examined 
for solids characteristics. The distribution of filter- 
able solids in lake and river water varies with the 
time of year and that of wastewater varies with the 
time of day. A case study was performed of the 
treatment of a filtered primary effluent subjected 
to a pulsed-bed filter and a tower trickling filter. 
Results suggest that a high quality effluent can be 
achieved by chemical treatment if larger particles 
are removed early in the treatment process. 
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WATERLOO CLARIFIER: PRINCIPLES AND 
PRACTICE, 

Waterloo Univ. (Ontario). Dept. of Chemical En- 
gineering. 

R. R. Hudgins, and P. L. Silveston. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 113-122, 8 fig, 12 ref. 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 50D—Waste Treatment Processes 


: “Wastewater treatment, *Clarifiers, 

i *Suspended solids, *Internal waves, 

Pm techniques, “Primary wastewater 

treatment, *Baffles, Waves, Wave action, Wave 
height, Secondary wastewater treatment. 


Research has ested that density fluctuations or 
een y waves in clarifiers are responsible for re- 
val efficiencies well below those theoretically 
possible and that these naturally initiated fluctua- 
tions can be controlled by baffles desi; 
tion as wave traps. ts 
and 8-ft diameter el circular clarifiers show 
that baffles reduce low frequency wave amplitudes 
substantially improve the solids removal. Re- 
search at the Waterloo University have concentrat- 
ed on flushing internal waves out of the clarifier. 
In the Waterloo Clarifier, the vertical walls are 
replaced wb aves ones. For the circular clarifier, 
the walls take the form of a truncated, inverted 
cone. For the square clarifier, the walls become a 
truncated, inverted pyramid while for the rectan- 
clarifier, only wd wall at the outlet is slo 
lormance tests indicate that the Waterloo c! 
fier is capable of suspended solids reductions both 
in primary and secon: clarification exceeding 
conventional clarifiers of the same surface area. 
Although cost savings should be appreciable with 
the new design, it must be tested in full-scale 
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IMPLEMENTATION OF SEQUENCING 
BATCH REACTORS FOR MUNICIPAL 
WASTEWATER TREATMENT, 

Municipal Environmental Research Lab., Cincin- 
nati, OH. Wastewater Research Div. 

E. F. Barth. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 123-143, 7 fig, 4 tab, 17 ref. 


Descriptors: *Wastewater treatment, *Municipal 
wastewater, *Phosphorus removal, ‘*Industrial 
ior a tion ago a ee ag batch 

itrification, Denitrification, Dairy in- 
dustry, Pilot plants, Cost analysis, Comparison 
studies. 


peains batch reactor (SBR) technology is 
aap implemented at various municipal sites both 
in the U.S. and abroad. Total life-cycle cost sav- 
ease of operation and reliability favor this 
technology at facilities sized up to 19,000 cu m/ 
day. SBR allows control to be exerted over sub- 
strate tension in the reactor. SBR also requires no 
recycle pumping and liquid solids separation 
occurs under near ideal quiescent conditions. A 
three tank SBR system is considered near optimum 
for flows above 3,785 cu m/day. For such a 
system, automated valving and a process controller 
which eliminates major labor times is recommend- 
ed for small facilities. Current research —_ 
tions on SBR’s concern controlling sludge 

ability, nitrification-denitrification, and biological 

se gong removal. SBR technology is being ai 
ome to the treatment of dairy wastes at the 
pringfield Creamery in Oregon, the treatment of 
a combination of landfill leachate and chemical 
manufacturing wastes in Niagara, New York and 
the upgrading of the Culver, Indiana continuous 
flow activated sludge facility. SBR studies on two 
papa one have not as yet revealed the control- 
parameters to insure consistent, highly reliable 


bilge! phosphors removal. 


APPLICATION OF BIOLOGICAL BATCH RE- 
ACTOR TECHNOLOGY IN WASTEWATER 


TREATMENT, 
Schmidtke (Norbert W.) and Associates Ltd., 
Kitchener (Ontario). 
N. W. Schmidtke, and B. H. Topnik. 
In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 144-158, 14 fig, 1 tab, 12 ref. 


Descriptors: *Batch reactors, *Wastewater treat- 
ment, “Suspended solids, *Performance evaluation, 
“Biochemical oxygen demand, ‘Biological 
wastewater treatment, *Domestic wastes, *Munici- 


pal wastewater, Phosphorus removal, Canada, 
Aeration, Industrial wastes, Seasonal variation, Ni- 
trogen, Cost analysis. 


Until recently, biological batch reactors had been 
relegated to the laboratory for process design data 
eneration. Batch reactors are now being used at 
fall scale in a variety of operational modes, espe- 
cially in the treatment of domestic wastewaters. A 
batch reactor in Canada was involved in the retro- 
fitting of a 9 cu m/day extended aeration plant 
designed to handle the flow from 5 residences at 
the Glenlea Agricultural Station just outside the 
city of Winnipeg. Long term ormance of the 
batch reactor produced a superior quality effluent 
as defined by BOD(5)=5 mg/L, SS=5.5 m oh 
and NH3-N=2.5 mg/L. Reductions in total phos- 
phorus without use of chemical precipitants ex- 
ceeded 50%. These observations confirm that the 
proper application of biological batch reactor sys- 
tems is simple, inexpensive, requires a minimum of 
operator skill and attention, yet produces an efflu- 
ent with characteristics normally associated with 
more complex biological treatment systems. Batch 
reactors would prove an attractive treatment 
option in situations where seasonal, and/or high 
strength wastes from municipalities, resorts and 
industry require a quick, reliable, and cost-effective 
solution. 
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ALKALINITY FEED FORWARD CONTROL OF 
ALUM ADDITION IN WASTEWATER TREAT- 


MENT, 

Norsk Inst. for Vannforskning, Oslo. 
T. Damhaug, and B. Paulsrud. 

In: Proceedings of the 6th Sym ymposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 159-165, 6 fig, 5 ref. 


Descriptors: *Phosphorus removal, *Automation, 
*Control systems, *Wastewater treatment, *Alum, 
*Alkalinity, *Conductivity, *Chemical precipita- 
tion, Chemical treatment, Monitoring, Phosphorus, 
Hydrogen ion concentration. 


An alternative concept of alum addition based on 
feedforward control is pro for wastewater 
treatment systems that practice phosphorus remov- 
al to control eutrophication of surface waters. The 
control method requires an alkalinity measuring 
device which is recorded indirectly from the con- 
ductivity parameter. Such feedforward control de- 
vices were adopted by a Norwegian primary- 
chemical treatment plant that had been experienc- 
ing problems with alum dosin; follow-up study 
showed that effluent pH was Lo nearly constant 
a over the flow range even though alum 
e varied between 60 and 300 g/cu m, indicat- 
ae e efficiency of the control system. An overall 
increase of total phosphorus removal efficiency 
from 96 to 99% was also recorded. By changing to 
automatic feedforward control, the average alum 
consumption was reduced from 270 to 190 g/cu m. 
The need for manual corrections is reported to be 
ny oo 
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COMPUTATION OF FRACTIONAL REMOVAL 
OF DISCRETE AND FLOCCULANT PARTI- 
CLES IN SETTLING BASINS, 

Windsor Univ. (Ontario). Dept. of Civil Engineer- 


ing. 
S. K. Agrawal, and J. K. Bewtra. 
In: Proceedings of the 6th Symposium 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 182-189, 4 fig, 4 ref. 


Descriy tors: Bee ago ved clits, “been 
tion, *Particle size, *Suspended soli i 
velocity, *Mathematical studies, Theoretical anat 
ysis, *Mathematical models, Solid wastes, Sedi- 
mentation, Settling basins, Chemical coagulation, 
Settling tanks, Particulate matter. 


In the conventional method of calculating the frac- 
tional removal of flocculant particles, it is assumed 
that the —. settling velocity for different par- 
ticle sizes in the lower depths in settling basins is 
the same as in the upper depths. This assumption is 
not quite correct, because the particles continuous- 


54 


ly flocculate and/or shear during the entire settling 
depth, and hence the average settling vale 
changes both with depth and time. In the modified 
method, a different approach for calculating the 
fractional removal of particles is to over- 
come the deficiency in the conventional method. 
Instead of considering a vertical constant time line, 
a more reasonable horizontal constant depth line 
for that Larte oop fe time is used. This approach is 
more reasonable because the settling velocities of 
different flocculating particles are all averaged 
over the same —_ A typical example has been 
worked out to illustrate the applications of both 
the methods. (Author) 
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COMPARISON OF STIRRED SUSPENSION 
AND FIXED 


FILM ANAEROBIC DIGESTION 
SYSTEMS, 
Waterloo Univ. (Ontario). Dept. of Chemical En- 


gineering 

P. W. Girard, J. M. Scharer, and M. Moo-Young. 
In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 


—— (Quebec). p 230-260, 10 fig, 15 tab, 32 
ref. 


Descriptors: *Wastewater treatment, *Anaerobic 
di estion, *Comparison studies, *Cellulose acetate, 

*Biological wastewater treatment, *Models, 
*Methane, *Economic feasibility, Anaerobic con- 
ditions, Biode; ion, Model studies, Animal 
wastes, Industrial wastes, Pulp wastes. 


The techno-economic feasibility of two-stage an- 
aerobic digestion systems for the treatment of cel- 
lulosic wastes was investigated. In the first stage, 
the enzymatic hydrolysis of insoluble substrates 
was the rate limiting step. Optimum cellulose hy- 
drolysis and conversion to volatile acid products 
was observed at C:N ratio of 24:1. Fixed film and 
stirred tank reactors were utilized to study methan- 
ogenesis. The kinetics of volatile fatty acid utiliza- 
tion was proven to be rate limiting. Acetate utiliza- 
tion by methanogens followed a Monod-t: ki- 
netic model; the maximum specific gro’ rate 
and the half saturation constant were found to be 
0.17/day and .00846 M acetate, respectively. Pro- 
pionate utilization, however, was strongly inhibit- 
ed by acetate. The inhibition resembled classical 
competitive inhibition patterns, the inhibition con- 
stant being 2.97 times 10 to the minus 7th power 
M. The models derived for volatile acid substrates 
were applicable for acid mixtures in both stirred 
tank downflow fixed film reactors. The eco- 
nomic feasibility of the anaerobic digestion systems 
has been performed concurrently with the —_ 
mental program. In the analysis, capital equi 
costs were based on quotations from man’ cane 
ers. Scale-up was based on procedures goamelly 
used by the food and fermentation industry. Proc- 
ess economics favored fixed film biological reac- 
tors. A particularly attractive scenario was the co- 
—_ of paper pulpmill clarifier sludges with 
animal wastes. Using a C:N ratio of 24:1 in the 
feed, a fuel gas containing 72% methane was pre- 
dicted and the process would be economicall 
feasible at moderate installation sizes. (Author) 
W86-03668 


USE OF AQUATIC MACROPHYTES FOR 
SLUDGE TREATMENT, 


Foundation Trust Ltd., Salzburg (Austria). 
G. A. Neurohr. 

: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 262-279, 2 fig, 9 tab, 15 ref. 


Descriptors: i tment, 
phytes, * \ te F udge 
*Sludge bed: Biomass, Metabotien, 


tion, Composting. 


*Wastewater 


Modified sand-based aon drying beds come 
with emergent reeds of Phragmites comm 

(reed beds) are being used to improve the deweter- 
ing capability of conventional sludge drying beds 
without the use of chemicals or any subsequent 
energy intensive handling or processing tech- 





niques. Aerobic stabilized sludge is pumped direct- 
ly from the aeration basins to the reed beds where 
it undergoes air drying. Sludge is kept on the reed 
beds until secondary roots and shoots are able to 
assist in decomposing the sludge residue by means 
of bacterial and plant metabolism in the rhizos- 
phere of ites communis. The bed turnover 
time is at least 5 yr. The oldest field scale plant at 
the Ustersbach plant in Germany employs 300 sq 
m of reed beds and has been operating intermittent- 
ly for 8 yr without removing the humus build-up. 
In Southern Germany about 20 dryings of 8-12 cm 
of wet digested sludge are feasible per year on 
open beds. If the site is — from rain by 
enclosures, the number of dryings could be in- 
creased by 30-70%. The advantages of reed beds 
over conventional facilities lie in the long bed 
sap time and , he hc fp (biomass and 
low le compost) pi : 
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FUNCTIONAL DESIGN OF ACTIVATED 
SLUDGE PROCESSES 


Delaware Univ., Newark. Dept. of Civil Engineer- 
ing. 

A. F. Gaudy, and A. F. Rozich. 

In: Proceedings 


of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 280-297, 7 fig, 1 tab, 10 ref, 3 
append. 


Descriptors: *Model studies, *Mathematical 
models, *Design criteria, *Activated sludge proc- 
ess, *Mathematical equations, *Waste characteris- 
tics, *Organic matter, *Effluents, Activated sludge, 
Models, Computer models, Computer programs, 
Organic compounds. 


A design and operational model for normal wastes 
and for waste containing toxic organic substrates is 
described. The model is used to predict effluent 
quality and sludge production which are governed 
by waste strength, biokinetic constants, and three 
selectable en; ing control parameters. The 
interrelationship of all of these factors determines 
plant efficiency. The Monod relationship describes 
the relationship between soluble organic pollutants 
remaining after treatment and the ific growth 
rate of the biomass on noninhibitory substrates 
while the Haldane equation describes this same 
relationship for the growth of heterogeneous mi- 
crobial populations on inhibitory or toxic sub- 
strates. The engineering model is most adaptable as 
a subroutine for economic or costing models be- 
cause the parameters are easily manipulated to 
optimize design and operation costs for a given 
degree of treatment. It is easily manipulated by 
plant personnel to guide Spree: of the system. A 
computational example of the use of the model is 
iven along with a sample computer program in 
ASIC to facilitate computations on the hand-held 
microcomputer. 
W86-0367 


POLLUTION CONTROL: THE HIDDEN 
PROFIT CENTRE, 

nl ae Associates Ltd., Bradford (Ontario). 
. W. Rupke. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 298-301, 1 tab. 


Descriptors: *Food-processing wastes, *Case stud- 
ies, *Wastewater treatment, *Cost analysis, *Acti- 
vated sludge, *Sludge utilization, *Sludge thicken- 
ing, *Phosphorus removal, Water pollution 
sources, Industrial wastes, Food processing indus- 
try, Industrial plants, Sludge disposal, Aeration 
lagoons, Sludge bed, Sludge drying, Water pollu- 
tion control. 


In many cases, the close scrutiny of pollution 
sources can identify raw and final product losses of 
such a magnitude that the savings obtained in the 
production facility more than offset the costs of 
— control. To illustrate this point a case 

istory of a food processor operating a 200 cu m/ 
day activated sludge system followed by an aer- 
ated nm and two stabilization ponds is exam- 
ined. regulatory agency was concerned about 
odors from the industry’s aerated lagoon being 
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used for waste activated sludge stabilization and 
storage. In the first year, minor piping and oper- 
ational changes allowed more sludge solids to be 
generated from the thickener, resulting in a more 
acceptable cattle feed product. The aeration 
system was found to be of sufficient capacity that 
only one aeration tank was needed during periods 
of lower production. The food processing industry 
has also been able to treat the waste stream of an 
adjacent company at a profit. Phosphorus dis- 
charge was reduced by careful monitoring of a 
= spray step and capture of the overspray. 

e use of professional operators helped to maxi- 
mize the use of existing equipment and delay or 
remove the need for further capital expenditures. 
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SLIME GROWTH ON FINE BUBBLE DIFFUS- 


Gore and Storrie Ltd., Toronto (Ontario). 

G. Addison. 

In: Proceedings of the 6th Symposium on 
Wastewater Treatment, November 16-17, 1983, 
Montreal (Quebec). p 302-322, 14 tab, 9 photos. 


Descriptors: *Bubbles, *Aerators, *Slime, *Hy- 
draulic equipment, *Biochemical oxygen demand, 
*Fouling, *Wastewater treatment, *Performance 
evaluation, Water pollution control, Aeration, Hy- 
draulic machinery, Biological oxygen demand, 
Dissolved oxygen, Pilot plants, Aeration lagoons, 
Model studies. 


Pilot studies were conducted at the Lakeview 
Water Pollution Control Plant (WPCP) in Ontario 
to determine whether fine bubble diffusers would 
slime when used to treat sewage. As a result of the 
testing at Lakeview it was concluded that sliming 
can be —_— on fine bubble diffusers when they 
are installed at the inlet zone of the plug flow 
aeration tank. Sliming is not expected at the end of 
a plug flow aeration tank as long as soluble BODS 
remains below approximately 15 mg/L. Sliming 
can be expected to about the halfway point of an 
aeration tank at the Lakeview WPCP. Headloss 
increases that occur appear to be from air side 
fouling or inorganic compound build-up rather 
than slime . Formic acid cleaning lessens 
but does not eliminate sliming of diffusers. It is 
recommended that the limits of soluble BOD under 
which diffusers can be operated without problems 
be identified and that satisfactory operation of 
bubble diffusers on a pilot scale be demonstrated to 
confirm that factors other than soluble BOD con- 
centrations have no significant effects with respect 
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AQUACULTURE IN DREDGED MATERIAL 
CONTAINMENT AREAS: PROCEEDINGS, 
Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab 


For pri bibliographic entry see Field 2H. 
W8603704 


PROCEDURES AND PRACTICES IN ACTI- 

VATED SLUDGE PROCESS CONTROL. 

Activated _— Process Control Series, Butter- 

worth, Boston. 1983. Edited by Robert M. Arthur. 
p. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Process control, *Design criteria, 
*Computers, Biological wastewater treatment, 
Sludge, Training. 


Several aspects of process control in activated 
sludge systems were discussed in a conference by 
invited speakers. Correlation of process control 
with effluent BOD and suspended solids is possible 
if growth of floc-forming bacteria is maintained. 

ly three basic processes can be controlled. 
These are aeration, return sludge rate, and sludge 
es eats nee 
control is explained with sample reporting forms. 
Two papers concern computerization of process 
control. On-line oxygen uptake rate determined by 
respirometers allows rapid implementation of proc- 
ess changes. Activated sludge plants can be de- 
signed for ease of operation; practical suggestions, 


emphasizing flexibility, are presented. Employee 
training is an important part of process startup. 
W86-03727 


CORRELATION OF PROCESS CONTROL 
STRATEGUES WITH EFFLUENT BOD AND 
SUSPENDED SOLIDS, 

California Univ., Davis. Dept. of Civil Engineer- 
ing. 

D. E. Schroeder. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 1- 
23, 6 fig, 4 tab, 3 ref. 


Descriptors: *Wastewater treatment, *Activated 

sludge process, *Process control, Biological 

wastewater treatment, Design criteria, Sludge, Or- 

ganic loading, Equalizing, Dissolved oxygen, Oxy- 

ee. Chemical coagulation, Flocculation, Baf- 

_ Suspended solids, Model studies, Statistical 
ysis. 


The steady state is an unachievable goal in biologi- 
cal wastewater treatment, which should be viewed 
as an inherently unstable process. Three factors are 
responsible for this--variation in input, sequencing 
in microbial population dominance, and sensitivity 
to temperature. The objectives of process control 
in the activated sludge process are (1) damping out 
of input variations, (2) minimization of effluent 
variation, and (3) prevention and recovery from 
process upsets. The following control strategies are 
in common use in activated sludge plants (with the 
exception of trickling filters): sludge age/wasting, 
loading rate, flow equalization, change in process 
configuration, recycle, dissolved oxygen, and 
chemical addition. Although mathematical models 
can be used to determine design values for oxy, 
uptake rates, sludge production, and filtered efflu- 
ent BOD, they are not helpful in estimating actual 
effluent quality because that value is dominated by 
suspended solids. Two preventive and long-term 
strategies are available for controlling effluent 
BOD and — solids: matching process con- 
figuration with wastewater characteristics and use 
of statistical tools for determination of inherent 
problems. Factors to be considered in process con- 
trol are pinpoint floc, dispersed growth, filamen- 
tous bulking, and hydraulic instabilities. The best 
control operates in the conventional solids reten- 
tion time range and incorporates a non-carbon- 
limited region into the system. Baffling can accom- 
plish this. 
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PROCESS CONTROL STRATEGIES, 

Arthur Technology, Inc., Fond du Lac, WI. 

R. M. Arthur. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 25- 
45, 10 fig, 6 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, ‘*Process control, Biological 
wastewater treatment, Sludge, Aeration. 


In a conventional activated sludge plant only three 
variables can be controlled: rate of aeration, rate of 
return sludge, and rate of wasting. The best way to 
vary aeration is to use several blowers of different 
sizes so that the optimum combination may be used 
at given conditions. Close control may be achieved 
by (1) a feedback system in which dissolved 
oxygen changes are used to indicate changes in 
oxygen requirements or (2) use of respiration rates 
to indicate the actual oxygen demand. Although 
the rate of sludge return should be controlled, it is 
difficult. However, respiration rates can be used to 
indicate the food: microorganism ratio. Return 

umps can also be set to work at a given sludge 
Blanket level height. To prevent anoxic conditions 
the detention time of the sludge can be matched 
with the time it takes for the dissolved oxygen to 
equal zero or to monitor the oxidation reduction 
potential. Sludge wasting can be controlled by 
determining the ratio of endogenous rate of respi- 
ration of the sludge to the concentration of mixed 
liquor volatile suspended solids. In some plants 
Taw wastewater storage or microorganism storage 
can be effectively in process control. 
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UNDERSTANDING THE APPLICATION OF 
ANALYTICAL DATA TO PROCESS CONTROL, 
Operating Consultant Services, Cincinnati, OH. 

T. J. Lutcher, and G. E. Ettel. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 53- 
64, 3 fig, 7 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Process control, Biological 
wastewater treatment, Performance evaluation, 
Monitoring, Chemical analysis, Microorganisms. 


Analytical data can be used in activated sludge 
process control. Typical tests providing perform- 
ance data are temperature, pH, dissolved oxygen, 
mixed liquor suspended solids, mixed liquor vola- 
tile suspended solids, solids settling rate, alkalinity, 
nutrients, oxygen uptake rate, and viability of 
microorganisms. Before choosing tests for a moni- 
toring program several factors must be considered: 
limitations of the procedure, similarity between 
test conditions and process conditions, test interfer- 
ences, sample degradation, meaning of the end 
result, and type of sample (grab, composite, on- 
line). Sample forms for recording test results are 
illustrated. If test results indicate that a process 
parameter is out of control, the required adjust- 
ment must be communicated accurately to others 
involved. The necessary process change is then 
implemented, allowing sufficient time for the bio- 
logical processes to respond. 
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—_ TERIZATION: CAN IT WORK FOR 
U, 

Thorn Creek Basin Sanitary District, Chicago 
Heights, IL. 

R. A. Davis. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 77- 
85. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Process control, *Computers, Bio- 
logical wastewater treatment, Performance evalua- 
tion, Monitoring, Thorn Creek Basin, Automation, 
Data processing. 


Computerization is useful in wastewater treatment 
plant process control. Cost savings result from 
increased efficiency in using equipment and per- 
sonnel. Reports are available within minutes in- 
stead of days, improving the quality and consisten- 
cy of effluent quality. However, all personnel 
should understand how to perform all procedures 
and calculations manually in case of system failure. 
Programming should allow flexibility to account 
for changes in technology and requirements. Expe- 
rience in computer installation and operation in the 
Thorn Creek Basin Sanitary District (Chicago, Illi- 
nois) advanced wastewater treatment plant are re- 
lated. Here direct control has been used successful- 
ly for flow equalization, pump related. Here direct 
control has been used successfully for flow equali- 
zation, pump operation, and blower control. In 
addition, flow control, digester performance, and 
utility consumption efficiency have been im- 
proved. Computerization has not yet proved usable 
in chlorination control and raw sludge pumping. 
Maintenance of the computer system is protected 
from the ever-present high moisture and hydrogen 
sulfide, which can attack electronic circuitry. 
Power fluctuations have wiped out the entire disk 
and have caused all processes to switch to manual 
control. This problem has been ially alleviated 
by installation of an uninterruptible power supply. 
Sensors, the weakest link in the control loop, must 
be constructed to work reliably and must be main- 
tained and calibrated regularly. 
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COMPUTER AS A TOOL FOR ACTIVATED 
SLUDG: 

EMA, Inc., St. Paul, MN. 

R. G. Skrentner. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 87- 


111, 12 fig, 11 ref. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Process control, *Computers, Bio- 
logical wastewater treatment, Performance evalua- 
tion, Monitoring, Flow control, Flow measure- 
ment, Automation, Data processing, Sludge, Aer- 
ation, Dissolved oxygen, Oxygenation. 


Computers can provide not only basic control, but 
optimized control, in an activated sludge plant. 
Converting from basic to optimized control in- 
volves developing a way of measuring the charac- 
teristics of the process, improving efficiency and 
stability with less operator involvement, and for- 
mulating predictive models to correct possible 
problems. Detailed information is provided to 
computerize flow measurement/control, sludge 
handling/distribution, and dissolved oxygen or air 
systems. Practical suggestions include borrowing 
or leasing instruments for testing and evaluation 
and becoming knowledgeable about the capabili- 
ties of a computer control system. 
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RELATING BODS WITH ON-LINE OXYGEN 
UPTAKE RATE MEASUREMENTS USING 
AUTOMATIC RESPIROMETERS IN VIEW OF 
PROCESS MONITORING AND CONTROL, 
Sherbrooke Univ. (Quebec). 

N. Therien, and F. Ilhan. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 113- 
129, 10 fig, 4 tab, 9 ref. 


Descriptors: *Wastewater analysis, *Activated 
sludge process, *Process control, *Respirometers, 
*Biochemical oxygen demand, _ Biological 
wastewater treatment, Monitoring, Automation, 
Oxygen uptake. 


Automatic respirometers were used to relate spe- 
cific oxygen uptake rate to the BODS of domestic 
and industrial wastewater. A linear relationship 
was observed when biomass is not limiting the 
substrate assimilation process. A Michaelis-Menten 
formulation fit the data well and produced reliable 
BODS estimates even when biomass influenced the 
substrate assimilation process. Typically the pre- 
dicted BODS value of influent was obtained within 
30 min. This information was then put into a 
system which controlled the activated sludge proc- 


ess. 
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DESIGN OF ACTIVATED SLUDGE FACILI- 
TIES FOR OPERATING AND MaAINTAIN- 
ABILITY, 

Smokey Stack, Inc., Cedars, PA. 

V. T. Stack. 

In: Procedures and Practices in Activated Sludge 
ote Control, Butterworth, Boston. 1983. p 131- 
152, 3 fig. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Process control, *Design criteria, 
Flexibility, Biological wastewater treatment, Main- 
tenance, Equalizing, Pretreatment of wastewater, 
Screens, Clarification, Aeration basins, Sludge, 
Chlorination, Chemical treatment, Pipes, Sam- 
pling, Measuring instruments. 


The operator of an activated sludge plant generally 
recognizes the need for process flexibility more 
than the other parties involved in plant design: 
owner, engineer, and regulatory agencies. Flexibil- 
ity generally adds 25%-40% to capital costs. For 
adequate flexibility the processes should be de- 
signed for the proper number and capacity of 

allel units and for several modes of operation 
including plug flow, complete-mix, step feed, and 
contact stabilization. In pretreatment, operations 
and maintenance are easier with equalization, three 
parallel grit removal units, and three parallel rag 
screening units. Primary clarification, which is an 
economical BOD removal process, should have at 
least 4 units. Three or four aeration basins provide 
adequate flexibility if the startup load to the proc- 
ess is 50% or less of capacity. Installing four or 
more secondary clarifiers will prevent suspended 
solids overflow if one unit is out of service. The 


return sludge rate should be at least 100%. Opti- 
mum chlorination unit performance is attained 
with short feed lines and frequent removal of 
sludge from the chlorination basin. The effect of 
side streams entering the main process can be 
controlled by aerobic stabilization before return or 
by sludge thickening before digestion. Piping, stor- 
age space, and inlets should be provided for chemi- 
cal addition even though it may not be part of the 
original process. Piping should be as short as possi- 
ble, above ground, and include bypass lines and 
drain systems. Sampling lines should be provided 
as well as adequate monitoring instrumentation. In 
sludge management, liquid and solid sludges 
should be kept separate. 
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GOOD PROCESS CONTROL: PLANNING AND 
IMPLEMENTATION, 

Polysar Ltd., Sarnia (Ontario). 

R. Fioroni, and W. D. Frais. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 153- 
171, 4 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Activated 
sludge process, *Design criteria, *Operations, 
*Training, Biological wastewater treatment, Biox 
plant, Measuring instruments, Polysar, Ltd. 


When the Polysar activated sludge plant at Sarnia, 
Ontario, was modified, three problems were con- 
sidered: proper — instrumentation, and train- 
ing of personnel. Although the importance of proc- 
ess flexibility and controllability was recognized, 
the process operator was considered the key factor 
in a successful operation. The Bay was designed 
to handle more than 200% of the average daily 
hydraulic flow and organic loading. lel and 
series configurations were desi for maximum 
flexibility. Instrumentation was designed to pro- 
vide current information rapidly as well as histori- 
cal data. Training was divided into pre-startup, and 
post-startup sections. Some personnel were onsite 
as much as 2 years before startup. The training 
courses are described in detail. 
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STARTUP CRITIQUE OF SARTELL 3, 

Saint Regis Paper Co., Sartell, MN. 

D. L. Keller. 

In: Procedures and Practices in Activated Sludge 
Process Control, Butterworth, Boston. 1983. p 173- 
180, 2 fig, 1 tab. 


Descriptors: *Wastewater treatment, *Activated 
sludge system, *Process control, *Pulp and paper 
industry, Biological wastewater treatment, 


Design 
criteria, St. Regis Paper Company, Sartell plant, 
Training, Dewatering, Clarifiers. 


Practical snageaines are offered in a description of 
the startup of the fully automated waste treatment 
lant at the St. Regis Paper Company mill at 
Sartell, Minnesota. A successful startup begins 
with proper design and construction. Visits to simi- 
lar plants during design can provide information 
which may be incorporated into the final design. 
Equipment should be on the market long enough 
for performance data to be available. lems 
encountered in the plant startup included bent 
shafts on the wrnary J turbines, tripping of the 
clarifier drive Goleed y increasing the clearance 
between floor and rake to 3 inches), and roll fail- 
ures and belt mistracking in the sludge dewatering 
system. 
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SEPARATION OF BOUNDARY LAYER AND 
FLOW TURBULENCE OF CENTER-FEED CIR- 
CULAR SEDIMENTATION BASINS, 
Maryland-National Capital Park and Planning 
Commission, Upper Marlboro. 

T-L. Yin. 

In: Proceedings of Stormwater and Water Quality 
Management Modeling Users Group Meeting, 
March 25-26, 1982, Washington, DC. EPA-600, 
82-015, August 1982. p 152-161, 8 ref. 





Descriptors: *Boundary layers, *Sedimentation 
basins, *Turbulent flow, Center-feed basins, Sedi- 
mentation, Basins, Circular basins. 


This research analyzes boundary layer flow separa- 
tion in center-feed circular basins by adopting 
some classical treatments of the problem. Analysis 
— the following conclusions: (1) In center- 
eed circular settling basins, the boundary layer 

flow separation does occur and also the subsequent 
reverse flow and vertical eddies at bottom of the 
settling basins, due to the continuous increase of 
pero Location of flow separation is analytical- 
ly obtained. (2) The flow separation, reversed flow 
and eddies which cause turbulence of flow at basin 
bottom are believed to be the fundamental reason 
for less settling efficiency of center-feed settling 
compared with rectangular ones. (3) For 
ractical purposes, it needs further study to quanti- 
the impact of boundary layer flow = per on 
turbulence of bottom flow and on the settling 
efficiency. (4) The reduction of settling efficiency 
due to boundary layer flow separation in center- 
feed circular basins may be considered not as im- 
portant as some o factors in practical 
wastewater treatment operations and design. How- 
ever, the analysis of the insight of the phenomenon 
and the location of the separation point of bottom 
flow might lead to improvement of design in circu- 
—— basins or other related hydraulic struc- 
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pg OF THE WATER RESEARCH 


National Board of Waters, Helsinki (Finland). 
Water Research Inst. 
1985. 82 p. 


Descriptors: *Filtration, *Wastewater treatment, 

*Domestic wastes, *Chemical precipitation, *Nu- 
trient removal, en removal, Nitrogen re- 
moval, Denitrification, Aeration, Pilot plants, 
Flocculation, Separation techniques, Organic com- 
pounds, Nitrification. 


The series ‘Publications of the Water Research 
Institute’ contains scientific papers and 
data from the research fields of the Water Re- 
search Institute, National iy of Waters, Fin- 
land. The series is a . Ss Se 
‘Communications of the eee eee ” and 
‘Soil and on vestigations.’ This pub- 
lication on the topics of repid 
treatment of domestic 


precipitation plant (precipitant aluminum ram 
~~ oh studied. (Geiger- 


58, 1985. p 3-27, 21 fig, 8 tab, 30 ref, Apor a 
Descriptors: *Filtration, *Sand filters, *Domestic 
wastes, *Chemical 

lids, Biologi- 
cal oxygen demand, Phosphorus, Filters, Perform- 


ance evaluations, Filtered wastewater, Sulfates, 
techniques. 


This study briefly examines 

tions of sewage treatment in 

Europé. Tests were made of the ability of low 
upflow filters to lement simultaneous precipi- 
tation with ferrosulfate at two low-load plants. No 
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chemicals were used in the filtration, and contact 
material was sand of finest grain size. Fluidizing 
water backwashing of the filter was supplemented 
with air. The ferrosulfate dose of simultaneous 
ae gna and filter rate were varied in the tests. 

ts for suspended solids, biological oxygen 
demand and total phosphorus were examined in 
detail. At one of the plants a total phosphorus level 
below 0.2 milligrams/liter was obtained using 100 
g/cu m of ferrosulfate to simultaneous precipita- 
tion. The best results were obtained at low filter 
rates. Biological oxygen demand and suspended 
solids reductions in rapid filtration were generally 
40-100%. A two-layer or upflow filter is preferred 
= ie single-layer one for by filter efficiency 
and multiple storage capacity. (Geiger-PTT) 
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COMBINED NITROGEN AND PHOSPHORUS 
REMOVAL FROM WASTEWATERS, 

M. Valve. 

IN: Publications of the Water Research Institute, 
58, 1985. p 28-54, 14 fig, 18 tab, 224 ref, 7 append. 


Descriptors: *Activated sludge process, *Nitrifica- 
tion, *Denitrification, ‘Nutrient removal, 
*Wastewater treatment, Suspended solids, Biologi- 
cal oxygen demand, Phosphorus removal, Chemi- 
cal oxygen demand, Phosphorus, Nitrogen remov- 
al, Activated suldge, Pilot plants, Aeration, Sepa- 
ration techniques, Sulfates, Organic compounds. 


Activated sludge pilot-plant experiments on nitrifi- 
cation, post and pre-dentrification and intermittent 
aeration with and without ferrous sulfate addition 
were conducted to find a reliable and simple 
for the simultaneous removal of organic 
compounds, phosphorus, and nitrogen from do- 
mestic sewage. Results showed that nitrification 
was inhibited at dosages of Fe(II) exceeding 30 g/ 
cu m. Ferrous sulfate also had an inhibitory effect 
on the denitrification process. The post-denitrifica- 
tion process gave improper results. In the re-deni- 
trification process, nitrification rate was 
>80%, total nitrogen reduction 70%, and effluent 
phosphorous <1.5 milligram/liter. Similar results 
were observed for the intermittent aeration proc- 
ess. The SVI value, — solids, biological 
oxygen demand, and chemical oxygen demand 
were basically the same for both pilot plant units. 
(Geiger-PTT) 


POST-PRECIPITATION IN WASTEWATER 
TREATMENT, 


S. Valimaa, and M. Pietarila. 
IN: Publications of the Water Research Institute, 
58, 1985. p 55-82, 28 fig, 16 tab, 20 ref. 


Descriptors: *Activated sludge process, *Sulfates, 
*Precipitation, *Flocculation, Biological 
wastewater treatment, horus, Nitrification, 
Phosphorus removal, Chemical oxygen demand, 
Activated sludge, Wastewater treatment, Separa- 
tion techniques, Hydrogen ion concentration, Al- 
kalinity, Cost analysis, treatment. 


The effects of chemical unit flocculation time and 
intensity on removal efficiency in post-precipita- 
be plant ee pwer-emre sulfate) were stud- 
of the flow rate, ipitation 
ae and nitrification were measured. A test was 
formed to operate the post-precipitation plant 
iological unit as a itation one 
(ferrosulfate), -~ results were collected — = 
precipitation plants operating in Finlan e 
— of flocculation factors on removal — in 
parameter regulation range studied turned out 
to be small. Good results were achieved with first 
stirrer rotation speed 20-28 revolutions/min (G 
value 15-21/sec) and total residence time 10-30 
min. Due to nitrification in biological unit and the 
precipitant, pH of wastewater occasionally alto- 
gether stopped. Simultaneous precipitation enabled 
a reduction in post-precipitation plant precitant 
costs. (Author) 
W86-03845 





THEORETICAL CONSIDERATIONS OF 
GRAVITY DEWATERING OF DREDGED MA- 


57 


TERIAL THROUGH THE BOTTOM OF A 
CONTAINMENT 

Japan Bottom Sediment Management Association, 
Tokyo. 

T. Yoshida. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
—_ Experts Meeting. March 1985. p 41-62, 12 
ig. 


Descriptors: *Dredging, *Dewatering, Sludge 
drying, Soil mechanics, Soil water, Settling ponds. 


The theoretical considerations of a pilot study uti- 
lizing short-term dewatering basins for dredged 
material, performed adjacent to a dredging site, are 
presented. The study, based on the principle of 
dewatering dredged material by gravity drainage, 
was conducted at Lake Suwa, Japan. It was con- 
cluded that in the management of dredged material 
the most important matter is to dewater the materi- 
al as oo as possible. pe dredged ma- 
terial by gravity drainage is very effective in low- 
ering the water content within a short time period. 

The drainage behavior of dredged material from 
the soil mechanics point of view is discussed. (Hal- 

terman- 

W86-03870 


RAPID DEWATERING TEST OF DREDGED 
MATERIAL IN SITU, 

Japan Bottom Sediment Management Association, 
Tokyo. 

M. Nakamura. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 63-73, 15 
fig, 4 tab. 


Descriptors: *Dredging, “Dewatering, Sludge 
drying, Soil mechanics, Soil water, Settline ponds. 


The most popular method of reducing the volume 
of dredged material is natural evaporative dewater- 
ing. This method necessitates a long desiccation 
period of about 10 months and a large space. 
Conditions like these are difficult to overcome in 
the solution of water pollution problems, especially 
in lake restoration. To implement pollution control 
projects it is necessary to dewater dredged materi- 
al as rapidly as possible and to overcome the 
unfavorable conditions mentioned above. A rapid 
dewatering test, conducted in Lake Suwa, Japan, is 
discussed. The efficiency of sun-dried and bottom 
drainage ponds was compared. The bottom drain- 
age ponds produced superior results, and the con- 
cept that water in dredged material should be 
drawn out by gravity was verified by the test. 
(Halterman- 

W86-03871 


MECHANICAL DEWATERING OF DREDGED 
SLURRIES, 

Rexnord, Inc., Milwaukee, WI. 

P.R. Erickson, and J. Hurst. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 74-89, 12 
fig, 1 tab, 9 ref. 


Descriptors: *Dredging, *Dewatering, *Sludge 
drying, Spoil banks, Model studies, Pollution. 


A 2.5-m-wide heavy duty belt press can dewater 
high density sludge at a rate of 20 to 30 tons/hr 
(dry basis). The unit is the largest are og preas- 
sembled module, and thus is transportable from site 
to site. It can be mounted on a concrete slab, truck- 
mounted, or mounted on a barge to eliminate 
dredge-to-shore pumping and piping problems. 
Energy required for dewatering is equal or less 
than current energy levels expedient when pump- 
ing from dredge to shore. It is anticipated t 

83% volume reduction would occur when con- 
verting a 15% solids dredged slurry to a 70% 
solids cake. Near term, belt press dewatering may 
especially fit into dredging operations where con- 
finement is necessary or where chemical contami- 
nation is present in the dredgings and total solids 
capture is necessary. Final cake may be placed 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


directly into berm or dike construction, or, where 
chemical contaminants build up significantly, 
chemical fixation is feasible. (Author) 

W86-03872 


PROCEEDINGS OF THE CONFERENCE ON 
COMBINED MUNICIPAL/INDUSTRIAL 
WASTEWATER TREATMENT. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142133, 
Price codes: A23 in paper copy, AOI in microfiche. 
University of Texas at Dallas, March 25-27, 1980. 
EPA-600/9-81-021, Robert S. Kerr Environmental 
Research Lab., Ada, OK, April 1981. Edited by 
Aharon Netzer. 550 p. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, *Municipal wastewater, Pollutants, 
Toxicity, Organic compounds, Sludge, Heavy 
metals, Water treatment facilities, Land disposal. 


Papers discussing a wide variety of topics related 
to combined municipal/industrial wastewater 
treatment are presented. Specific areas of focus 
include: combined biological treatment, treatment 
of hazardous industrial compounds, textile wastes, 
wastewater reuse, land application of sludge, acti- 
vated carbon use, case histories, textile wastes, 
treatment of priority pollutants, and heavy metal 
removal. (Halterman-PTT) 

W86-03883 


INNOVATION IN WASTEWATER TREAT- 
MENT, 


> 
Texas Univ. at Dallas, Richardson. Graduate Pro- 
in Environmental Sciences. 

. G. Moore. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142158, 
Price codes: A02 in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 7-15. 


Descriptors: *Wastewater treatment, *Wastewater, 
Industrial wastewater, Municipal wastewater, 
Water treatment facilities, Wastewater purification, 
Sludge, Chemical sludge, Sludge disposal. 


Difficulties encountered in attempting to advance 
technology in the area of wastewater treatment are 
disc , with specific examples provided which 
focus on combined industrial and municipal 
wastewater treatment. The problems with the con- 
cept of industrial cost recovery, the pre-treatment 
requirement, the concept of pollutants being re- 
sources ‘out of place’, and the problems of the 
disposal of the final residual, are outlined. Various 
aspects of sludge disposal are discussed, with the 
Detroit, Michigan municipal treatment facility pre- 
sented as a case study. The opportunities for inno- 
vative wastewater treatment are predicted to be in 
_ card of pre-treatment of industrial wastewater, 
and in the production processes. terman- 

W86-03884" =e rar 


INDUSTRIAL CATEGORICAL PRETREAT- 
MENT STANDARDS, 
ee Protection Agency, Washington, 


R. M. Southworth. 

Available from the National Technical Information 
Service, mags om VA 22161 as PB83-142166, 
Price codes: A02 in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 16-23, 2 tab. 


Descriptors: *Wastewater treatment, *Wastewater, 
Waste treatment, Industrial wastewater, Municipal 
wastewater, Wastewater purification, Legal as- 
pects, Legislation, Pretreatment of water. 


The categorical pretreatment standards currently 
being developed by the Effluent Guidelines Divi- 


sion of the Office of Water Regulations and Stand- 
ards, are outlined. Included are discussions of the 
pretreatment requirements in the Clean Water Act 
of 1977, EPA’s general pretreatment regulations, 
and the procedure used to establish categorical 
pretreatment standards. Significant problems (ad- 
dressed by the Clean Water Act of 1977) caused by 
discharges to publicly owned treatment works 
(PO include interference with POTW oper- 
ations (fires, corrosion, explosions, hazardous 
fumes, system upsets); incompatibility, such as 
interfering with my gs and bow geen of 
discharges through POTW. Categorical pretreat- 
ment standards are based on the degree of treat- 
ment that can be obtained by different technol- 
ogies, considering the economic impact of those 
technologies. The philosophy behind establishing 
uniform categorical pretreatment standards is that 
all industries in a category, or subcategory, should 
have to treat their wastewater to the same degree 
of treatment. (Halerman-PTT) 

W86-03885 


COMPATIBILITY ASSESSMENT OF MUNICI- 
PAL/INDUSTRIAL WASTEWATERS FOR 
COMBINED BIOLOGICAL TREATMENT, 

A. W. Busch. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142182, 
Price codes: A03 in paper copy, AO1 in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 31-44, 9 fig, 3 ref. 


Descriptors: *Wastewater treatment, *Wastewater, 
Industrial wastewater, Municipal wastewater, 
Water treatment facilities, Biological treatment, 
Sludge, Wastewater purification. 


There are numerous chemical and hydraulic as- 
pects of biological treatment of combined munici- 
pal and industrial wastewaters. Compatibility is 
effected by qualitative and quantitative characteris- 
tics of the wastes involved. Assessment should 
include reaction rates, phase distribution of organ- 
ics, concentration effects, hydrographs and relative 
volumes, transport time effects and nature of 
sludges produced. When compatibility assessment 
is properly done during process design, combined 
treatment is frequently not the best alternative. 
Because of legislation and regulations a 
since 1970, combined biological treatment is less 
attractive now than ever. Separate treatment is 
increasingly the obvious method of choice where a 
choice can be made. (Author) 

W86-03887 


INDUSTRIAL W ATERS, 

Metcalf and Eddy, Inc., Wakefield, MA. 

R. L. Stover. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142190, 


BIOLOGICAL INHIBITION SCREENING OF 
ASTEW. 


Price codes: A04 in paper copy, A01 in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial _ Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 45-59, 3 fig, 4 tab, 9 ref. 


Descriptors: *Wastewater treatment, *Industrial 
wastewater, Inhibition, Inhibitors, Biological in- 
— Bioassay, Nitrification, Microbiological 
studies. 


A simple and inexpensive microbiological inhibi- 
tion screening test procedure is discussed. The test 
can be conducted by treatment plant personnel at 
municipal plants receiving industrial wastewater 
discharges to provide estimates of the threshold 
inhibition levels to both the carbonaceous and ni- 
trification reactions. This procedure consists of 
adding different dilutions of wastewater to a series 
of BOD bottles containing the appropriate seed 
source (carbonaceous or —- and monitoring 
the respective respiration rates. The factors affect- 
ing this inhibition screening procedure and impor- 
tant experimental design considerations are pre- 
sented along with results from inhibition testing of 


various industrial wastewaters for both carbona- 
ceous removal and nitrification. This test proce- 
dure can be employed to provide valuable screen- 
ing information relative to biological treatment, as 
well as providing monitoring for problem assess- 
ment and changes in the daily operations of treat- 
ment facilities. iterman-PTT) 

W86-03888 


TREATMENT OF MUNICIPAL 
WASTEWATERS CONTAINING BIOLOGICAL- 
LY HAZARDOUS INDUSTRIAL COMPOUNDS 
BY CONVENTIONAL ACTIVATED SLUDGE 
AND EXTENDED AERATION, 

Oklahoma State Univ., Stillwater. School of Civil 
Engineering. 

D. F. Kincannon, A. F Gaudy, and T. S. 
Manickam. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142208, 
Price codes: A04 in paper copy, AO1 in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 60-78, 8 fig, 2 tab, 4 ref. R-805242. 


Descriptors: *Wastewater treatment, *Wastewater, 
*Industrial wastewater, Sludge, Activated sludge, 
Chemical sludge, Aeration. 


Internal recycle bench scale reactors were used to 
study the effects of phenol, 2-chlorophenol, meth- 
ylene chloride, and 4-chloro,3-methyl phenol on 
activated sludge and extended aeration processes 
treating a municipal wastewater. The activated 
sludge process was operated at a mean cell resi- 
dence time of five days. The only solids wasted in 
the extended aeration units were those used for 
yses and whatever solids were in the effluent 
from the final clarifier. The results of this study 
showed that the effluents of the extended aeration 
pilot plants were lower in soluble COD and par- 
ticularly in suspended solids concentration 
effluents from the 5-day systems. Increased sus- 
aoe solids due to the presence of priority pol- 
utants led to operational problems in maintaining a 
steady mean cell residence time except in the case 
of 4-chloro,3-methyl phenol. Presence of 4- 
chloro,3-methyl phenol did not upset the steady 
mean cell residence time. There was no evidence 
for massive pass through of any of the compounds 
for which specific analytical determination was 
made even at the high dosage level of 50 mg/l. 
(Author) 
W86-03889 


TREATMENT OF COMBINED INDUSTRIAL 
AND DOMESTIC WASTEWATER FOR REUSE 
IN SOUTH AFRICA, 

National Inst. for Water Research, Pretoria (South 
Ajrica). 

J. Van Leeuwen, L. R. J. Van Vuuren, J. F. J. Van 
Rensburg, and A. J. R. Du Plessis. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142216, 
Price codes: AO5 in paper copy, AO1 in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 79-92, 6 fig, 24 ref. 


Descriptors: *Water reuse, *Wastewater renova- 
tion, Wastewater facilities, Pulp and paper indus- 
try, Bleach plants, Sludge, Activated sludge, Bio- 
filtration, Biological wastewater treatment, 
Wastewater treatment. 


The experience gained on various South African 
water reclamation plants is described. The types of 
water reuse discussed include: production of water 
for bleached pulp processing from domestic-indus- 
trial wastewater treated in a biofilter plant; produc- 
tion of water for fine paper production from do- 
mestic-industrial wastewater from an activated 
sludge plant; potable water production from bio- 
filter and activated sludge effluents; high-quality 
water production from biofilter effluent of mainly 
industrial origin using an integrated physical-chem- 





ical-biological process; and, gr water produc- 
tion from settled ease ya ad er yer — 
oO using an integrated physical-chemi 
foged pb yon The advantages of partial depend- 
consumers on reclaimed water are dis- 
conea. A primary advantage is that disruption in 
supply from one of the sources will be less damag- 
than disruption of a single supply. (Halterman- 


W86-03890 


USE OF GRANULAR ACTIVATED CARBON 
TO TREAT MUNICIPAL WASTEWATER RE- 
CEIVING INDUSTRIAL FLOW, 

ICI Americas, Inc., Wilmington, DE. 

P. B. DeJohn, J. P. Black, and R. W. Edwards. 
Available from the National Technical Information 
age Springfield, VA 22161 as eee 


‘unici 
March 25-27, 1980, — Texas. Robert S. Kerr 
Environmental Research Lab 
1981. p 93-112, 3 fig, 7 tab, 20 ref. 


, Ada, OK, April 


Descriptors: *Wastewater treatment, *Water reuse, 
Sludge, Activated sludge, Municipal wastewater, 
Sanitary wastewater, Wastewater analysis, 
Wastewater composition, Wastewater renovation. 


The necessity of remo . high degree of such 
pollutants as BOD, and color from 
Leary ne Pn A Mo Rec- 
ommendations include: use of isotherms to deter- 
mine if carbon can reduce impurities to the desired 
level; determination of relative size of pollutant 
molecules in a given waste ’ running comparative 
isotherms between lignite and bituminous coal 


molecules can best be removed by 

; small molecules can best be re- 

moved by unused bituminous coal, however once 

the carbon is regenerated the small pore range is 

lost; lignite carbon properties do not change as 

much as bituminous coal carbon properties upon 
Te; terman- 


FULL SCALE EXPERIENCE WITH ACTIVAT- 
ED CARBON TREATMENT OF JOINT MU- 
NICIPAL - INDUSTRIAL WASTEWATER, 
Fitchburg Wastewater Treatment Facilities, MA. 
J. L. Taylor. 
Available from the National Technical Information 
Service, Spri VA 22161 as PB83-142232, 
sg lesan A arn aS Se 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater oe 
March 25-27, > cian a agar Robert S. Kerr 
Environmental Ri » Ada, OK, April 
1981. p 113-121, 2 race 7 a. 


Descriptors: *Wastewater treatment, *Activated 
carbon, Adsorbents, Sludge, oe 
wastewater, 


wastewater, 
wastewater, Activated sludge, Pulp and nye in- 
dustry, Wastewater facilities. 


A case study is presented in which numerous me- 
pgp lo twa geo icaeriy a ge ho 
advanced wastewater treatment facility. The 
facility used carbon for removing wastes because 
of extreme fluctuations in wastewater characteris- 
taiatenance of high quality efflozat from a biclog. 
tenance of high effluent from a biolog- 
ical. a a ; t. = the color 
suneel oatehlides 4 activated oe oat 
known. Over time, various breakdowns 


seeue i aacaaoe fee righ sludge ae | pumping sen, 


surface wah dives ¢ shower eysem «yo te failure of the 
automatic flow control system, and corrosion of 
filter vessels. The need for changes in the 
evaluation of processes and designs, before 
carbon adsorption can be considered for « major 
sale in wastewater trestmeet fuolities, i 
(Halterman-PTT) 

W86-03892 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Waste Treatment Processes—Group 5D 


WASTE TREATMENT AT A MUNIC- 
IPAL PACT FACILITY, 
Zimpro, Inc., Rothschild, WI. 
C. L. Berndt. 
Peg - the National Technical Inf 
Service, S 
Price sot ays 


rmation 
id, VA 22161 as PB83-142240, 
in paper copy, A01 in microfiche. 
Municipel/Indestsial Ww ——~ 
astewater ‘reatment, 
— 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 122-140, 7 fig, 8 tab, 2 ref. 


Descriptors: * Wastewater treatment, *Wastewater, 


purification, Water treatment facilities, Sludge, Ac- 
tivated sludge. 


The initial year of the operation of a 1S sonia 
activated carbon treatment (PACT) ity is de- 
scribed. The mi meth co treatment facility performs 
well treating a lored wastewater. Both a 
low effluent 5-day BOD concentration (less than 5 
mg/1), and efficient color removal have been main- 
tained. The facility serves a residential population 
of approximately 30,000 people and an industrial 
fraction that consists of textile dye house oper- 
ations, metal plating, and manufacturing industries. 
A flow chart of the treatment facility is presented, 
which includes coarse screen, grit removal cham- 
bers, clariflocculators, scrubbing channel (where 
generated carbon is added), coarse bubble diffus- 
ers, aeration tanks, carbon gravity thickeners, heat 
exc! filtration units and chlorinators. (Hal- 


terman- 
W86-03893 


REVIEW OF THE USE OF OZONE FOR IM- 
INED 


Available from the National Technical Informa 
Price codes: ABE in id, VA gt es- 1057, 
in paper copy, in micro! 

= of the ae on —- 
unicipal/Industrial ‘astewater reatment, 

March 25-27, 1980, Dallas, Texas. Robert S. Kerr 

Environmental Research Lab., Ada, OK, April 

1981. p 141-166, 3 fig, 10 tab, 25 ref. 


Descriptors: *Wastewater treatment, *Wastewater, 

Ozone, Municipal wastewater, Indus- 
trial wastewater, Wastewater purification, Water 
treatment facilities. 


Ozone has been devel for the treatment of 
sewage since the early 1970’s and primarily in the 
United States. Full scale plant operational data, 
and data from pilo’ fn have been developed are di 
scale t designs have been eloped are dis- 
In plants providing tertiary 
wastewaters, including filtration of pa St 
fluents, ase oe, ensiosatat wil ater does = contain 
significant ol us cet pea: average 
absorbed ozone —— required to achieve a disin- 
sir ig tach ee nee ae 
mg/L. However, when significant amounts of in- 
dustrial wastes are present in the initial sewage, 
then absorbed ozone dosages can run as high as 10 
to 15 mg/L. veal collforma/l00 salt using manict 
level of 2.2 total coliforms/100 mL ici 


nitrified secondary 

10-40 mg/L of filtered sncondery-cffleant 
Other uses of ozone in munici- 
pal/industrial wastewaters include oxidation of or- 

ganic materials prior to passage through granular 
activated carbon. This technique appears to pro- 
vide significant savings in costs associated with 
operation of granular activated carbon adsorbers 
(Author) 
W86-03894 


USE OF SOLAR ENERGY FOR COMBINED 
MUNICIPAL-INDUSTRIAL WASTEWATER 


TMENT, 
Utah Water Research Lab., Logan. 
A. J. Acher. 


Available from the National Technical Information 
i i Id, VA 22161 as PB83-142265, 
in paper copy, AO] in microfiche. 
IN: ; Seoaaiinen of the Conference on 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, en Se Texas. Robert S. Kerr 
Environmental Research , Ada, OK, April 
1981. p 167-179, 9 fig, 5 tab, Mie 


Descriptors: *Wastewater treatment, *Wastewater, 
*Solar vendiediom, Municipal wastewater, Industrial 
wastewater, Wastewater purification, Water treat- 
ment facilities, Radiation. 


Three years of ongoing research on a new method 
for using solar energy for municipal and industrial 
wastewater treatment is discussed. Aerated munici- 
pal or industrial wastewaters containing dye-sensi- 
tizers were exposed to solar irradiation for various 
periods of time. The influence of the solar energy, 
absorbed by these sensitizers in the visible range, 
on the organic matter and anionic surfactants in 
secondary effluents was checked by determining 
the COD and MBAS values of treated wastewater. 
The disinfection potential of this method was fol- 
lowed by bacteriological analyses of running water 
or secondary effluents, previously contaminated or 
enriched, respectively, with laboratory cultures of 
E. coli, bacteriophages and polio virus. The influ- 
ence of this photooxidative method was also stud- 
ied on eutrophic algae present in the Lake of 
Galilee. It was found that the conditions under 
which disinfection proceeds also support algicidal 
processes, causing lethal damage to algal cultures. 
(Author) 
W86-03895 


LAND TREATMENT OF COMBINED MUNICI- 

PAL/INDUSTRIAL WASTEWATERS, 

Metcalf and Eddy, Inc., San Bernardino, CA. 

C. E. Pound, and R. W. Crites. 

Available from the National Technical Information 

Service, Springfield, VA 22161 as PB83-142273, 

Price codes: A09 in paper copy, A01 in microfiche. 

a whriowery of the Conference on Combined 
icipal/Industrial Wastewater Treatment, 

Marck 25-27, 1980, Dallas, Texas. Robert S. Kerr 

Environmental Research Lab., Ada, OK, April 

1981. p 180-187, 5 tab. 


Descriptors: *Wastewater, *Wastewater treatment, 
*Land disposal, Waste disposal, Municipal 
wastewater, Industrial wastewater, Wastewater 
purification, Water treatment facilities. 


The most direct measure of benefits from land 
treatment of municipal/industrial wastewaters is a 
cost com; . Two cost studies are presented 
which illustrate several ways that land treatment 
can be used to provide cost effective solutions to 
municipal/industrial wastewater management. Se- 
lection by one city of a te ate but ublicly 
owned land treatment system for ind wastes 
<colted i: soteaieane te cae tees 91 10/1,000 gal 
to $0.35/1,000 gal for the industrial waste contribu- 
tions. Selection by another city of a combined 
municipal/industrial land treatment resulted in re- 
ducing costs for one example industry from $1.70/ 
1,000 to $1. 12/1,000 gal as compared to an activat- 
ed sludge system. In the first case, both industrial 
and municipal systems were eligible for federal 
grant funding because the parallel approach was 
most effective. The municipal wastewater was 
treated to 40 mg/l BOD and the industrial 
wastewater was applied raw except for screening. 
In the second case, a single land treatment system 
was constructed as the most cost effective because 
the industrial waste flow was small compared to 
the total combined flow. (Author) 

W86-03896 


UTILIZATION OF SEWAGE SLUDGES ON 
CROPLAND, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
For primary bibliographic entry see Field SE. 
W86-03897 


CITY OF CHATTANOOGA INDUSTRIAL-MU- 


NICIPAL PRETREATMENT PROGRAM, 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5D—Waste Treatment Processes 


Chattanooga Interceptor Sewer System, TN. Moc- 
casin Bend Treatment Plant. 
E. G. Wright, G. E. Kurz, and D. A. Summers. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142315, 
Price codes: All in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
ici i Wastewater Treatment, 


Municipal/Industrial 

March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 230-258, 6 fig, 11 tab, 7 ref. 


Descriptors: *Wastewater treatment, *Wastewater, 
*Pretreatment of water, Municipal wastewater, In- 
dustrial wastewater, Wastewater purification, Reg- 
ulations, Legal aspects. 


Faced with stringent 201 grant requirements to 
accomplish industrial waste control for protection 
of its 50 million dollar wastewater plant expansion, 
the City of Chattanooga has developed an innova- 
tive and comprehensive industrial pretreatment 
program to satisfy the conditions in its grant agree- 
ment. The goal of the strict compliance schedule in 
the grant agreement was to achieve control of 
industrial wastes by 1983 so that the plant —_ 
sion scheduled for completion then will be able to 
meet its NPDES permit conditions. The pretreat- 
ment program that evolved from the grant condi- 
tions is unique since it was developed simulta- 
neously with the promulgation of EPA’s General 
Pretreatment Regulations, and has been tailored to 
meet the requirements of EPA’s National Pretreat- 
ment Strategy. The program developed by Chatta- 
nooga is additionally incorporating the National 
Categorical Standards now being issued by EPA 
and is one of the few cities to have sufficient data 
on ‘Consistent Removal’ of toxic pollutants to 
apply to EPA for Local Removal Credits. The 
mass balance technique used by the City for devel- 
oping local standards (as required by EPA regula- 
tions) has been adopted by the State of Tennessee 
and was recommended to the 41 cities in the State 
uired to develop local programs. (Author) 
W86-03899 


INVESTIGATION ON THE SUITABILITY OF 
VARIOUS PESTICIDE MANUFACTURING 
WASTEWATER FOR DISCHARGE TO MUNIC- 
IPAL WASTE TREATMENT FACILITIES, 

TRW Environmental Engineering Div., Research 
Triangle Park, NC. 

E. C. Monning, L. W. Little, and R. Zweidinger. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142323, 
Price codes: Al2 in paper copy, AO1 in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 259-271, 4 fig, 3 tab, 9 ref. 68-02-2612. 


Descriptors: *Wastewater treatment, *Wastewater, 
*Pesticides, *Municipal wastewater, Wastewater 
purification, Atrazine, Carbaryl, Dazomet, Dino- 
seb, Glyphosate, Maneb, Mancozeb, Oryzalin. 


The biological treatment of wastewaters from the 
production of atrazine, carbaryl, dazomet, dinoseb, 
glyphosate, maneb, mancozeb, and oryzalin is dis- 
cussed. Data are presented indicating that the 
mechanism of removal during biological treatment 
of volatile organics such as toluene probably in- 
volves significant volatilization. Data are presented 
on the use of activated carbon as a pretreatment to 
biological treatment. A final example is noted re- 
garding the difference between ozonating a pesti- 
cide in a pure solution and a pesticide in a mixed 
wastewater. (Author) 


SE. Ultimate Disposal Of Wastes 


TRANSPORT OF CONTAMINANTS FROM 
ENERGY PROCESS WASTE LEACHATES 
THROUGH SUBSURFACE SOILS AND SOIL 
COMPONENTS LABORATORY  EXPERI- 


MENTS, 
Los Alamos National Lab., NM. 
For primary bibliographic entry see Field 5B. 


W86-03500 


EFFECT OF SOIL ON THE MUTAGENIC 
PROPERTIES OF WASTE WATER, 

Illinois Univ. at Urbana-Champaign. Inst. for Envi- 
ronmental Studies. 

For brown bibliographic entry see Field 5C. 
W86-03502 


INSTRUMENTATION AND METHODS EVAL- 
UATIONS FOR SHALLOW LAND BURIAL OF 
WASTE MATERIALS: WATER EROSION, 
Energy Resource Management, Tucson, AZ. 

D. D. Hostetler, E. M. Murphy, and S. W. Childs. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as DE82-017582, 
Price codes: AO5 in paper copy, A01 in microfiche. 
RHO-C-56, August 1981. 80 P, 2 fig, 5 tab, 94 ref. 
DE-AC06-77RL01030. 


Descriptors: *Waste disposal, *Hazardous materi- 
als, *Land disposal, *Erosion control, *Soil ero- 
sion, Erosion, Fate of pollutants, Models, Erosion 
rates, Erosion analysis, Sediment erosion, Monitor- 
ing, Waste management, Underground. 


This report summarizes current literature regard- 
ing water erosion predictions and control and pro- 
vides a basis for guiding the development of future 
erosion monitoring programs at the United States 
Department of Energy (DOE) hazardous waste 
disposal sites. The report includes a survey of 
existing erosion models and their parameters, a 
survey of current methods of instrumentation, an 
evaluation of important erosion considerations rei- 
ative to shallow-land waste disposal sites, and rec- 
ommendations for future courses of action. Many 
complex natural mechanisms interact in the erosion 
process. These interactions involve factors such as 
site meteorology, plant ecology, geology, topogra- 
phy, and hydrology. The basic principles of ero- 
sion control are: minimize raindrop impact on the 
soil surface, minimize runoff quantity, minimize 
runoff velocity, and maximize the soil’s resistance 
to erosion. Some of these erosion control practices 
may jeopardize waste containment. Typical ero- 
sion control practices may enhance waste transport 
by increasing subsurface moisture movement and 
biologic uptake of hazardous wastes. An under- 
standing of local site hydrology is needed for eval- 
uating water erosion and waste transport. Baseline 
environmental parameters should be measured to 
some degree at each site. A two part monitoring 
program recommended for DOE hazardous waste 
disposal sites consists of reconnaissance and track- 
ing and site instrumentation. (Geiger-PTT) 
W86-03510 


SLUDGE AND THE LAND: THE ROLE OF 
SOIL AND WATER CONSERVATION DIS- 
TRICTS IN LAND APPLICATION OF SEWAGE 
SLUDGE. 

National Association of Conservation Districts, 
Washington, DC. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-156307, 
Price codes: A02 in paper copy, AOI in microfiche. 
430/9-82-007, September 1982. Final Report. 17 p, 
2 append. 


Descriptors: *Sludge disposal, *Sludge utilization, 
Waste disposal, Land disposal, Land spreading, 
Land reclamation, Land disposal, Heavy metals, 
Toxins. 


As a consequence of increased quantities of sewage 
sludge and the growing unacceptiblity of tradition- 
al disposal methods, there is an upsurge of interest 
in the land application of sludge. Examples of land 
application opportunities include: spreading sludge 
on cropland, pasture or grassland; using sludge to 
help reclaim surface mined land, mine spoils, and 
other drastically disturbed lands; applying sludge 
products to gardens, nurseries and golfcourses; and 
applying sludge to forestland, park land or high- 
way median strips. This booklet is aimed at facili- 
tating communication between rural and urban 
areas in assessing sewage sludge management op- 
tions involving land application. Alternative bene- 
ficial uses for sludge, alternative roles for soil and 


water conservation districts in land application; the 
difference between good and bad sludge for land 
application, and factors involved in designing a 
sludge application program for agricultural lands 
are briefly described. Finally, case histories of in- 
volvement of agricultural agencies in land applica- 
tion are presented. (Halterman-PTT) 

W86-03514 


WATER AND WASTE MANAGEMENT IN THE 
CANADIAN MEAT AND POULTRY PROCESS- 
ING INDUSTRY, 

Dearborn Environmental Consulting Services, 
Mississauga (Ontario). 

Report No. EPS-WP-81-3, June 1981. Environ- 
mental Protection Service, Ottawa, Ontario. Water 
Pollution Control Directorate. 297 p, 44 fig, 58 tab, 
4 app, 8 ref. 


Descriptors: *Water management, *Waste manage- 
ment, *Meat processing industry, *Water use effi- 
ciency, Poultry, Water use, Waste load, Cost-bene- 
fit analysis, Water pollution control. 


Subsequent to visits to Canadian and American 
meat and poultry processing plants to evaluate 
existing water and waste management practices, 
demonstration studies were conducted at two Ca- 
nadian red meat processing facilities to document 
the feasibility of in-plant control fo water use and 
rocess effluent waste loadings. These studies con- 
irmed that water use and waste load reductions 
could be accomplished at minimal cost. In the red 
meat processing plants, the major areas of water 
use reduction involved shroud washing processes, 
employee hendwashers, carcass washers and vis- 
cera table washing systems. In the poultry process- 
ing plants, major reductions were accomplished in 
the water use associated with coop washing, feath- 
er transport, gooseneck handwashers and rotary 
screen backwashing. Considerable reductions in 
process effluent waste loadings were demonstrated 
at both red meat packing plants, primarily by im- 
proving the blood recovery systems. The process 
effluent BODS was reduced from 48% to 56% in 
these instances. There was no significant decrease 
in the waste loads at either of the two poultry 
processing plants. All process modifications were 
reviewed by Agriculture Canada and plant inspec- 
tion staff prior to installation and evaluated during 
the studies to ensure that no detrimental effect on 
product quality resulted. The maximum cost of any 
single modification installed as a result of the dem- 
onstration studies was $7,700 for a blood recovery 
system at one of the red meat packing plants. The 
average cost of all other modifications was ap- 
proximately $500. Several changes were imple- 
mented at no cost. At all four plants, the costs of 
the modifications could be recovered in less than 
one year. The site-specific nature of water use 
patterns and facilities at a particular plant was 
determined to be an important factor in identifying 
the modifications that can be successfully imple- 
mented. A number of reuse/recycle schemes 
which require further study were also identified. 
W86-03612 


STATUS REPORT ON COMPLIANCE WITH 
THE CHLOR-ALKALI MERCURY LIQUID EF- 
FLUENT REGULATIONS 1980-81, 
Environmental Protection Service, Ottawa (Ontar- 
io). Water Pollution Control Directorate. 

Report No. EPS 3-WP-83-2, February 1983. 16 p, 
3 fig, 1 tab, 3 append. 


Descriptors: *Mercury, *Effluents, *Regulations, 
Wastes, Wastewater treatment, Chlor-alkali plants. 


This report reviews the results of the meausres 
taken by industry and government agencies to 
curtail mercury losses in 7 effluents from 
chlor-alkali plants in Canada. Similar status reports 
were issued for the years 1975, 1976-1977 and 
1978-1979. Mercury losses to liquid effluents are 
morn less than 110 kg/y, a reduction of over 

.8% since 1970. Daily monitoring by companies 
and periodic monitoring by both federal and pro- 
vincial environmental agencies have confirmed this 
reduction. The drastic reduction in mercury pur- 
chases and consumtion since 1970 is the result of 





the installation of efficient treatment systems, and 
increased recovery of mercury from waste gases 
and solids, as well as the closure or conversion of 
ten } oy wa Only minor reductions will likely occur 
in the future, as all companies are practicing best 
operating and treatment technology for mercury 
cell plants. 

W86-03633 


FINAL ENVIRONMENTAL IMPACT STATE- 
MENT FOR SLUDGE DISPOSAL FOR THE 
DES MOINES INTEGRATED COMMUNITY 


a Environmental Engineers, Inc., Louis- 
le, KY. 

G. T. Boblitt, J. W. Braswell, S. H. Fralish, G. M. 
Gibbons, and L. W. Grauvengel. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-120253, 
Price codes: A09 in copy, AO! in microfiche. 
EPA 907/9-82-002, Fuly 198 . Environmental Pro- 
tection Agency, Kansas City, MO. 190 p, 13 fig, 35 
tab, 62 ref, 3 append. 


Descriptors: *Sludge disposal, *Wastewater treat- 
ment, *Digestion, *Land disposal, *Environmental 
impact statement, *Land use, *Composting, *Fate 
of pollutants, Sludge digestion, Dewatering, Des 
Moines, Iowa, Environmental effects, Water qual- 
ity, Wildlife, Odors, Vegetation, Aquatic life, 
Social impact, Economic impact, Employment, 
Fertilizers, Aesthetics, Public health, Water 
supply, Alternative planning, Flotation, Sludge 
thickening, Thickening, Anaerobic digestion, Land 
reclamation, Soil management, Heavy metals, 
Metals, Landfills, Pathogens, Wetlands. 


Eleven alternatives for sewage sludge disposal 
were evaluated for the Des Moines Integrated 
Community Area. Problems with the present 
sludge treatment operation and the proposed con- 
struction of a regional wastewater treatment plant 
necessitated the study. The pro action in- 
cludes dissolved air flotation for dewatering, truck 
transportation, and ultimate disposal via land appli- 
cation at agronomic rates. Methane produced 
during the digestion will be used to heat digesters 
and generate electricity. Probable environmental 
impacts include the following: accumulation of 
heavy metals and organic material in the soil and 
adverse effects on water quality, air quality, noise 
aquatic and terrestrial life. Proper selection of 
sludge haul routes and proper management of the 
sludge application program can minimize these 
problems. Significant quantities of heavy metals 
may be removed by a pretreatment Cs pone 
Sludge application would benefit plant gro and 
the energy-balance. Socioeconomic effects are 
minimal but beneficial, providing low-cost fertiliz- 
er and improvement in waste collection and treat- 
ment for the community. Transportation, aesthet- 
ics, and public health may be adversely affected by 
increased truck traffic, accelerated road deteriora- 
tion, odor nuisance, and possible contact between 
the eae and the public. 

W86-03635 


WASTEWATER TREATMENT SYSTEM FOR A 
LURGI COAL GASIFICATION PLANT, 

ANG Coal Gasification Co., Detroit, MI. 

For primary bibliographic entry see Field 5D. 
W86-03639 


POLLUTION CONTROL: THE HIDDEN 
PROFIT 

Rupke and Associates Ltd., Bradford (Ontario). 
For primary bibliographic entry see Field 5D. 
W86-03671 


ANTI-TURBIDITY OVERFLOW SYSTEM 
(ATOS) USED FOR REDUCING THE DISPER- 


SION OF FINE SEDIMENTS FROM A 
DREDGE P' 

Minerals Management Service, Reston, VA. 

M. J. Cruickshank. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. Marc ; 2 
fig, 2 tab. 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


Ultimate Disposal Of Wastes—Group 5E 


Descriptors: *Dredging, *Turbidity, *Sediment 
control, Suspended load, Suspended solids, Bottom 
sediments, Sand, Silt. 


The ‘Anti-Turbidity Overflow System for Hopper 
Dredger’ (ATOS) developed in Japan is described 
and its use in the United States is discussed. By the 
removal of air trapped in the overflow slurry from 
ah dredge, and the placement of the over- 
flow below the water line, reductions in visible 
surface plume effects were achieved by a factor of 
40 in silty sands. The effects were not so noticeable 
in coarse sands. The U.S. ent of the Interi- 
or, Minerals Management ice (MMS) is re- 
sponsible for managing the production of minerals 
from the Outer Continenta’ Shelf. In an effort to 
further quantify the effects of installations of an 
ATOS on a a used for mining offshore, the 
MMS and the United States/Japan Cooperative 
Program in Natural Resources are pri 
to take place in Shimonoseki Port in Northern 
Kyushu. The purpose of the test is to characterize 
the magnitude and behavior of turbidity plumes 
associated with a dredging operation with and 
without ATOS. Plume characteristics, including 
magnitudes in three dimensions--trajectory, densi- 
ty, and density gradients and suspended sedi- 
ments--will be measured as a function of time. The 
test is planned for the spring of 1984. (Halterman- 


PTT) 
W86-03874 


ing a test 


NEW TECHNIQUES DEVELOPED IN JAPAN 
FOR OIL SPILL “ 

Japan Workvessel Association, Tokyo. 

Fa — bibliographic entry see Field 5B. 


THEORETICAL CONSIDERATION OF POND 
AND SPILLWATER TREATMENT DESIGN, 
Japan Bottom Sediment Management Association, 
Tokyo. 

For primary bibliographic entry see Field 5G. 
W86-03876 


ALTERNATIVES TO OPEN WATER DISPOS- 
AL, OF CONTAMINATED DREDGED MATERI- 


Army Engineer District, New York. 

C. A. Coch, J. F. Tavolaro, R. F. Krauser, and P. 
Tischbein. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: yr of the 9th US/ 
Japan Experts Meeting. March 1985. p 176-197, 6 
fig, 4 tab, 32 ref. 


Descriptors: *Dredging, *Hazardous materials, 
“Toxic wastes, Ocean dumping, Toxicity, Con- 
tamination, Pollutants, Economic aspects, Public 
health aspects, Legal aspects, Landfills. 


Of the 6 to 7.5 million cubic meters of dredged 
material generated each year from the New York 
Harbor Area, 2 to 5% has been determined to be 
unacceptable for unrestricted ocean disposal. 
Three disposal options are being studied which 
could accommodate this material: use of dredged 
material as sanitary landfill cover, upland disposal, 
and containment areas and islands. In a dewatered 
state, dredged material could be used as a substi- 
tute for traditional cover material at sanitary land- 
fills. Chemical and engineering tests were per- 
formed on representative dredged material from 
New York Harbor, and it was determined that all 
material is environmentally acceptable and may be 
economically feasible for this use. Potential upland 
disposal areas areas) were evaluated using 
environmental and socioeconomic criteria to elimi- 
nate unacceptable sites. Containment area and 
island siting criteria were developed to eliminate 
highly biological productive areas in New York 

x from consideration. Further efforts for all 
three disposal options are being directed at site 
availability, social tability, and detailed envi- 
ronmental and economic studies. All three options 
appear to be technically feasible. Sanitary landfill 
cover may prove to be a use of dredged material as 
a resource. However, the most problematic aspects 
of these disposal options involve their social ac- 
ceptability rather than technical aspects. (Author) 


W86-03879 


BENEFICIAL USES OF DREDGED MATERI- 
AL: AQUACULTURE IN DREDGED MATERI- 
AL CONTAINMENT AREAS, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

J. D. Lunz. 

IN: Management of Bottom Sediments Containing 
Toxic Sui ces: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 226-244, 7 
fig, 2 tab, 13 ref. 


Descriptors: *Dredging, *Aquaculture, Sediments, 
Pollutants, Economic aspects, Ponds, Sedimenta- 
tion basins, Settling basins, Containment areas. 


A Corp of Engineers two-day workshop on aqua- 
culture in dredged material containment areas was 
conducted in 1982. The proceedings of the work- 
shop are briefly summarized and include discus- 
sions about: site characteristics; site acquisition and 
permitting; contaminated dredged material; eco- 
nomics; pond design and construction; pond oper- 
ation and management considering water pan. 
production, and disease control techniques; oper- 
ational compatibility between dredged material dis- 
posal and aquaculture; and prospects for success. 
At a time when commercial aquaculturists are 
saying that the lack of available coastal sites has 
been the principal restraint on the — of 
commercially practical culture technologies, coast- 
al lowland availability could be increased for cul- 
turists willing to operate in a containment area. 
The necessary, preliminary desk-top analyses have 
taken the idea as far as possible. Betore the concept 
is likely to be tried by an American aquaculturist 
working together with coordinated Corps of Engi- 
neers dredged material containment operations, a 
successful, full-scale field demonstration will need 
to be conducted. Such a demonstration will prob- 
ably require Federal subsidy. (Author) 

W86-03882 


UTILIZATION OF SEWAGE SLUDGES ON 
CROPLAND, 

Purdue Univ., Lafayette, IN. Dept. of Agronomy. 
L. E. Sommers, and D. W. Nelson. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142281, 
Price codes: A09 in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 188-208, 8 tab, 55 ref. W-124. 


Descriptors: *Wastewater, *Sludge, *Wastewater 
treatment, *Land disposal, Waste disposal, Munici- 
pal wastewater, Industrial wastewater, Wastewater 
purification, Water treatment facilities. 


The application of sewage sludges on cropland is 
receiving increased cmpnaile because of environ- 
mental and economic constraints being placed on 
alternative disposal methods. Sewage sludges con- 
tain macronutrients (N,P, and K) and trace ele- 
ments (e.g. Zn, Cu, Mn, and Mo) required for plant 

owth and thus, sewage sludges can be used as a 
iow analysis fertilizer material. Numerous studies 
have indicated that comparable crop yields can be 
obtained by fertilizing soils with either sewage 
sludges or conventional inorganic fertilizer materi- 
als. However, a sludges also contain other 
constituents, primarily of industrial origin, which 
may limit their application rate on cropland. The 
sludge components of greatest concern include 
pathogens, slowly-degraded organics (e.g., PCB’) 
and non-essential heavy metals (Ni, Cd, and Pb). 
Approaches being developed for land application 
of sewage sludges are based on maintaining the 
productivity of agricultural cropland and the qual- 
ity of the environment. Developing a land applica- 
tion system involves the following considerations: 
(1) pathogens; (2) nitrate and heavy metal —— 
into groundwaters; (3) effects on human healt 
resulting from Cd accumulation in crops; (4) phy- 
totoxicity due to increased soil levels of Cu, Zn, 
and Ni and; (5) contamination of crops with per- 
sistent organics such as PCB’s. (Author) 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 
Group 5E—Uitimate Disposal Of Wastes 


W86-03897 


5F. Water Treatment and 
Quality Alteration 


WATER 2000, VOLUME V: WATER SUPPLY 
FACILITY OPTIMIZATION IN NORTHERN 
NEW CASTLE 


COUNTY. 
= Castle County Water Resources Agency, 
Volume V, A Water Plan for New Castle County, 
DE. February 1983. 40 p, 8 fig, 11 tab, 20 ref. 


Descriptors: *Water sup ly, *Potential water 
supply, *Water demand, * ater resources devel- 
— *Pumpage, Forecasting, Water policy, 

ater conveyance, Peak demand, Population dy- 
namics, Effective capacity, Planning. 


WATER 2000 is a multi-volume future water re- 
sources plan with the goal of achieving and main- 
a balance between water resources and 
water use while costs to the public and 
conflicts with other community goals. Volume Vv 
presents a view of existing public water systems in 
> county and analyzes = Sa relative to anticipat- 
ed future demands. The work is limited to the 
contiguous public water systems north of the 
e and Delaware Canal. The area’s exist- 
ing bal supply is drawn from surface water and 
= water. Previous population projections 
orecasted a high growth rate based on increases 
from the 1940s through the 1960s; however, in the 
1970-80 period there was only a 3% increase. Total 
water demand has increased in the last 30 years but 
the overall rate has been declining more recently. 
By taking current pumpage levels for residential, 
ey light industrial and industrial uses and 
ere Sane on the population growth, 
porn A ds for these categories were de- 
veloped through the year 2010. The average daily 
mgd in 1980 is 72.9 and increases to 81.2 mgd in 
2010, which includes future water projects such as 
withdrawal, treatment, transmission and storage 
facilities. The collective capacity of the water 
users will exceed average demand by 40 mgd in 
1990, 39 mgd in 1000 and 37 mgd in 2010. Howev- 
er, if the capacity of the existing facilities is utilized 
on a regional basis, it would not be necessary to 
construct any major new supply or treatment 
projects to meet anticipated demands over the next 
Pa vec (Atkins-Omniplan) 
W86-03443 


CHLORINE DIOXIDE CHEMISTRY: GENERA- 
TION AND RESIDUAL ANALYSIS, 

Stanford Univ., > o ny Civil Engineering. 
E. M. Aieta, and P.V. 

IN: Chemistry in Water _ oe Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 

William J. Cooper. p 429-452, 3 fig, 12 tab, 7 ref. 
R-805426. 


Descriptors: *Water treatment, *Pollutant identifi- 
cation, *Wastewater treatment, *Chlorine dioxide, 
*Disinfection, Residual chlorine, Chlorine, Chlo- 
rite, Chloride, Chlorate. 


A method for measuring the concentrations of 
chlorine dioxide and related species was based on 
——— and iodometric techniques. The pro- 

ure consists of the followi : (1) measure- 
ment of chlorine dioxide by ultraviolet absorption 
8 ophotometry at 360 nm, (2) measurement of 

sum of chlorine dioxide and chlorine by am 
ometric titration at pH 7, (3) measurement o' the 
sum of chlorine dioxide, chlorine, and chlorite by 
iodometric titration at pH 7, (4) measurement of 
the sum of chlorine dioxide, chlorine, chlorite, and 
chlorate by step 3, after allowing prior reaction 
with concentrated HCL, and (5) measurement of 
chloride by an adaptation of the mercuric nitrate 
method. The molar yield of chlorine dioxide by 
acid activation was about 50% when sulfuric was 
used; 75-80% when hydrochloric acid was used. 
When chlorine dioxide was generated by the reac- 
tion of sodium chlorite with chlorine (4% excess), 
the yield of chlorine dioxide based on chlorite 
reactant was 93-98% based on chlorite feed. Use of 
excess chlorine appeared not to increase chlorine 


dioxide yield but to retard subsequent reactions 
that consume the chlorine dioxide product. 
W86-03540 


REDUCTION OF TRIHALOMETHANE PRO- 
DUCTION WITH OPTIMAL DISINFECTION 
THROUGH ALTERNATIVE DISINFECTION 
SYSTEMS, 

Texas Univ. at San Antonio. Center for Applied 
Research and Technology. 

R. F. Williams, B. E. Moore, K. E. Longley, and 
C. A. Sorber. 

IN: Chemistry in Water Reuse: Volume I, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 477-500, 3 fig, 10 tab, 20 ref. 


Descriptors: *Water treatment, ‘*Disinfection, 
*Chlorine, *Chlorinated hydrocarbons, Trihalo- 
methanes, Ammonia, Chloramine, Chlorine diox- 
ide. 


Rapid hydraulic mixing increased the speed of 
bacterial inactivation with chlorine, chlorine diox- 
ide, and chlorine-ammonia. At a dose of 1.5 m o 
liter, chlorine achieved total inactivation in 1 

For chlorine followed by ammonia, iankiatien 
occurred within 15 min for a 1.5 mg per liter dose 
and within 1 min for a 5 mg per liter dose. A dose 
of 0.5 mg per liter chloramine required 60 min for 
inactivation. Lower disinfectant doses produced 
lower levels of trihalomethanes. The total trihalo- 
methane concentrations (in micrograms per liter) 
observed with doses of 0.2-5.0 per liter disin- 
fectant were (1) chlorine, 4.29-179.3; chlorine fol- 
lowed by ammonia, 2.47-10-10.24; and ammonia 
followed by chlorine, 0.13-4.31. The best choice 
for optimal disinfection and lowest trihalomethane 
formation was 1.5 mg per liter ammonia followed 
by 1.5 mg per liter chlorine. Total disinfection was 
achieved with 15 min contact and the trihalometh- 
ane level was reduced 275-fold compared with a 
1.5 mg per liter chlorine dose. 

w36-03542 


INSOLUBLE POLYMERIC CONTACT DISIN- 
FECTANTS: AN ALTERNATIVE APPROACH 
TO WATER DISINFECTION, 

State Univ. of New York at Binghamton. 

G. E. Janauer, C. P. Gerba, W. C. Chiorse, M. 
Costello, and E-M. Heurich. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 501-522, 6 fig, 3 tab, 52 ref. 


Descriptors: *Water treatment, ‘*Disinfection, 
*Polymers, Quaternary ammonium compounds, 
Resins, Resin 12, Contact disinfection. 


Insoluble polymeric contact disinfectants (IPCD) 
are an alternative to dissolved reactive disinfect- 
ants such as chlorine. Demand release disinfectants 
and surface-bonded microbials provide some of the 
advantages of IPCD. Resin 12 (a weakly cross- 
linked chloromethylated polystyrene functiona- 
lized with N,N-dimethyldodecylamine) and vari- 
ations using di it quaternary ammonium com- 
pounds show promise as disinfectants, — 
in small point-of-use systems. Practical problems 
remaining are the effect of temperature, counter- 
Peg and water hardness and rapid regeneration of 
e resin. 


5G. Water Quality Control 


ROLE OF ENVIRONMENTAL TRANSPORT 
AND FATE MODELS IN IMPLEMENTING 
THE TOXIC SUBSTANCES CONTROL ACT, 
Environmental Protection A, y, Washington, 
Pe py Sosa yee 
‘or 0; ic entry see Fie! ‘ 
wse034200 


SIGNIFICANCE AND LIMITATIONS OF EN- 
VIRONMENTAL COMPARTMENTALIZA- 
TION MODELS IN THE CONTROL OF NEW 
CHEMICALS BASED ON THE ORGANIZA- 
TION FOR ECONOMIC COOPERATION AND 
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DEVELOPMENT MINIMUM PREMARKET- 
ING SET OF DATA, 

Umweltbundesamt, Berlin (Germany, F.R.). 

A. W. Klein, and F. Schmidt-Bleek. 

IN: Modeling the Fate of Chemicals in the poy ro 


Environment, Ann Arbor Science, Ann 
MI. 1982. p 73-92, 7 fig, 3 tab, 15 ref, 1 append. 


Descriptors: *Model studies, Pollutants, *Econom- 
= k. , Aquatic environment, Fate of pollut- 


ion, Path of pollutants, Legal aspects, 
Toxicity. 


Because of the increasing concern over potential 
and —e to man and his environment 
— the largely uncontrolled use of commer- 
a number of key chemical-produc- 

S anealiiee have recently , or are in the 
rocess of passing, control legislation. 
Several concepts are emp hasized in relation to the 
‘preventive’ control nature of much of the new 
legislation. These concepts include the entry of 
potentially dangerous chemicals into the environ- 
ment, exposure and effect of chemicals, ste 
toward environmental assessment, si 
cance of environmental ex; analysis ‘Shin 
‘hazard ranking’ process for chemicals, and, finall: 

environmental exposure models. (Halterman- PTD 
W86-03423 


LEGAL VALIDATION OF ENVIRONMENTAL 
FATE MODELS, 

ERM-Southeast, Inc., Brentwood, TN. 

F. G. Ziegler. 

IN: Modeling the Fate of Chemicals in the Aquatic 
Environment, Ann Arbor Science, Ann Arbor, 
MI. 1982. p 379-386. 


Descriptors: *Model studies, *Fate of pollutants, 
Pollutants, Ecosystems, Mathematical models, Dis- 
tribution, Toxicity, Kinetics. 


Potential legal challenges that will occur as a result 
of the application of environmental fate models are 
discussed. Both technical and legal challenges asso- 
ciated with modeling are included. Model adequa- 
cy is divided into two cate, , pera adequacy of 
initial model development; and adequacy of specif- 
2 applications of the model. Adequacy with 
toa ic application of an environmen- 

tal fate model dictates to the user a demonstration 
with a thorough and well designed field sampling 
investigation followed by proper interpretation of 
presi as well as calibration and validation. Realistic 
retation of the data and realistic discussions 

of lequacy re; ing its intended p must 
occur within odeling analysis. terman- 


PTT) 
W86-03434 


POLYCHLORINATED BIPHENYLS (PCBS), 
California State Water Resources Control Board, 
Sacramento. Toxic Substances Control Program. 
R. P. Ghirelli, and F. H. Palmer. 


Chopin Projects Report No 83-lsp, May 1983. 
eprinted January 1984) 174 p. 19 fig, 40 tab, 194 
ref, 8 append. 


Descriptors: *Polychlorinated biphenyls, *Moni- 
toring, *Water quality control, *Water —— 
sources, Toxicity, 

chemistry, Bass, Pesticides, a is, Regulation, 
Chia ieleedoen te 

yore h ns, Pollutants, ate Fish: $i Shell. 


In February 1982 the California State Water Re- 
sources Control Board initiated an industrial 
chemicals program based on the ise that the 
production and use of chemicals should not occur 
Fe eapeety of Wales Se Se ~~ 
report assesses ans uses Of polyc: 
rinated biphenyls )), their environmental fate 
, and the impact of PCBs on human 


and toxicolo, 
aon and fornia’s aquatic resources. The 


hig a ne or con- 
trolting a by 
affected state, local, and federal agencies. PCBs, 
known to be hazardous to humans and aquatic life, 
are found in air, water, sediment, and biota 





throughout the world. Further dissemination into 
the environment of these long-lived compounds 
should be presented. Of the 1.4 billion pounds of 
PCB produced in the U.S. since 1929, over half are 
still in service. PCBs are chlorinated hydrocarbons 
that are chemically stable, and have low flamma- 
bility, high boiling points, and low electrical con- 
ductivity. All commercial PCB formulas contain 
contaminants, such as polychlorinated dibenzofur- 
ans (PCDFs), more toxic to humans and aquatic 
life than PCBs. Airborne transport and deposition 
is the major pathway for the global distribution of 
PCBs and other persistent chlorinated hydrocar- 
bons. With extremely low water solubility and 
high affinity for organic material, PCBs persist in 
sediments and biological material. Although PCBs 
are not acutely toxic to mammals except at hi; 
doses, their chronic effects are oo at rela- 
tively low doses. (Fazio-Omniplan) 

W86-03446 


RICE HERBICIDES: MOLINATE (ORDRAM) 
AND THIOBENCARB (BOLERO), 

California State Water Resources Control Board, 
Sacramento. Toxic Substances Control Program. 
J. W. Cornacchia, D. B. Cohen, and G. W. Bowes. 
_ Projects Report No. 84-4sp, April 1984. 
176 p. 32 fig, 27 tab, 143 ref, 14 append. 


Descriptors: *Rice, *Herbicides, *Thiocarbamate 
pesticides, *Water quality, *Water quality control, 
Cultivation, Pesticides, Weed control, Aquatic 
weed control, Irrigation practices, Environmental 
effects, Monitoring, Risks, Toxicity, Fisheries, 

inking water, Fish, Anadromous fish, Mammals, 
Shrimp. 


Increased findings of rice herbicides in Sacramento 
Valley drains and the Sacramento River and Delta 
raise two issues: What effects do the annual dis- 
charge of molinate and thiobencarb, the active 
ingredients of two rich herbicides (Ordram and 
Bolero), have on Valley water quality. If these 
effects are adverse, how can the discharge be 
controlled or eliminated. This report describes rice 
cultivation and weed control practices, gives an 
overview of molinate and thiobencarb environ- 
mental monitoring, assesses impacts on aquatic life 
and human health, and evaluates discharge control 
alternatives. The Valley supports over 90% of the 
rice grown in California. During 1977-82 the copl 
cation of Ordram and Bolero more than tripled. 
Approximately 6-11% of the Ordram applied in 
1981 and 1982 was discharged to the Sacramento 
River; Bolero discharges ranged between 3-5%. A 
comprehensive assessment of molinate and thio- 
bencarb hazards of resident and anadromous fish is 
not possible because there are few chronic toxicity 
studies of these two chemicals and their mixtures. 
Warm water recreational fisheries in agricultural 
drains and sloughs have received the highest rich 
herbicide exposures. The highest concentrations of 
both herbicides (over 2,000 parts per billion) have 
been detected in the edible portions of fish during 
the rice herbicide use season. The key to minimiz- 
ing nonpoint source discharge of rice pesticides is 
the integration of pest control and water manage- 
ment strategies at the rice field, the sub-basin, and 
the main drainage basins. (Fazio-Omniplan) 
W86-03447 


RELATIONSHIP BETWEEN STREAM RECRE- 
ATIONAL USE AND STREAM CHARACTERIS- 
TICS WITH IMPLICATIONS FOR MANAGE- 
Illinois Dept f Soar Springfield 
° ation, Springfield. 
R. D. Westfall, and M. P. Armstrong. 
IN: Proceedings of a Conference on Management 
Techniques for Water and Related Resources, 
April 1984. p. 105-112. 2 fig, 1 tab, 14 ref, 1 
. Illinois University at Urbana-Champaign, 
ater Resources Center, October 1984, Special 
Report 14. 


Descriptors: *Stream profiles, *Streams, *Recrea- 
tion, H+ weal planning, Basins, Public access, 


Surveys. 


Basic information on the relationship between rec- 
ten, Saiat itd can teen, 
Illinois and their physical characteristics is general- 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


ly unavailable. The study was designed to develop 
a preliminary model of recreational use and stream 
chracteristics and to determine if a stream’s lack of 
disturbance was related to its use. The study pro- 
vides evidence that a simple explanatory model of 
river recreational use for Illinois can rely on two 
easily measurable stream characteristics--stream 
size and public access. Stream disturbance, as 
measured in this study, does not exhibit a strong 
negative correlation with recreational use, at least 
for streams in the Sangamon Basin. Certain stream 
characteristics such as natural areas, historic sites, 
and public recreation land, which might be expect- 
ed to show high positive relationships with recre- 
ational use, do not significantly relate to use. The 
Sangamon River Basin in central Illinois, compris- 
ing 5,488 square miles (approximately one-tenth of 
the state) was selected for study because data on 
both recreational use and stream characteristics 
were available and the basin is generally represent- 
ative of much of Illinois. The study relied on data 
contained in the Streams Information system, a 
computerized inventory of physical, chemical, bio- 
logical, cultural, and recreational characteristics of 
Illinois rivers. The findings have relevance for 
recreational management of Illinois’ rivers and 
streams. (Fazio-Omniplan) 

W86-03451 


PLANNING APPROACH FOR IMPROVED 
MANAGEMENT OF ILLINOIS STREAMS FOR 

RECREATION AND CONSERVATION, 

Illinois t. of Conservation, Springfield. Com- 
rehensive Planning Section. 

. L. Hoffman, R. D. Westfall, and G. Tichacek. 
In: Proceedings of a Conference on Management 
Techniques for Water and Related Resources, 
A 1984. p 64-78, 2 fig, 1 tab, 14 ref, 1 append. 
Illinois University at Urbana-Champaign, Water 
_ Center, October 1984, Special Report 


Descriptors: *Management planning, *Streams, 
*Recreation, *Conservation, Planning, Long-term 
—— , Basins, Natural streams, Macroinverte- 
rates, Riparian vegetation, Public access, Ecosys- 
tem. 


Degradation of Illinois’ streams, especially of their 
aquatic and riparian habitat, continues at an alarm- 
ing rate. The Illinois Department of Conservation 
initiated a long-term Streams Preservation and 
Recreational Use Planning Project. This paper fo- 
cuses on the planning element, suggesting a prag- 
matic approach to streams conservation. The * 
proach includes eight considerations that should 
make the plan meet most decision maker’s criteria 
of reasonableness. Given those considerations, a 
method for categorizing streams was developed 
based on biological integrity, naturalness, recrea- 
tion value, the presence of special features 
such as natural areas, historic sites, and public 
recreation land and access sites along the stream. 
This method systematically compares all ten 
square mile drainage or larger streams in the San- 
gamon River Basin and is potentially oe 
statewide. The paper gives operational definitions 
of the four stream values and of nine more specific, 
measureable characteristics. In addition to its use- 
fulness in characterizing individual streams, the 
categorization system also allows the Basin to be 
characterized as a whole. The distribution of 127 
streams is reasonable even across five categories. 
For example, the percenens of riparian forest 
along streams steadily increases from 7% of bank 
miles (Category V streams with none of the four 
values) to 21.3% (Category I with all four values). 
(Fazio-Omniplan) 

W86-03452 


INDUCED CHANGE AND ITS IMPACT ON 
AQUATIC COMMUNITY QUALITY IN THE 
SANGAMON RIVER BASIN OF ILLINOIS, 
Illinois Dept. of Conservation, Springfield. 

G. Tichacek, R. D. Westfall, E. L. Hoffman. 
In: Proceedings of a Conference on Management 
Prego for Water and Related Resources, 
April 1984. p 24-39, 4 fig, 1 tab, aaa 5S Speed 
Illinois University at Urbana-Champaign, Water 
Resources Center, October 1984, Special Report 
14. 
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Descriptors: *Aquatic populations, *Aquatic life, 
*River basins, *Ecosystems, Water quality, Water- 
shed, Fish, Land use, Streams, Stream profiles, 
Valleys, Sampling, Macroinvertebrates, Riparian 
waters, Land use, Recreation. 


Alterations to streams and stream valleys are often 
substantial in states like Illinois which have been 
heavily developed. One of the features thought to 
be most sensitive is the health of stream aquatic 
communities. This report focuses on the San mn 
River Basin which covers ——— 1 of 
Illinois and is typical of the rural, intensively- 
farmed central portion of Illinois. The analysis 
relies on data contained in the Illinois Streams 
Information System which includes both linear 
stream characteristics and point data. Detailed 
sampling station data on fish, macroinvertebrates, 
stream physical characteristics, riparian character- 
istics and land use, recreational use, water quality, 
and other information were collected for the Basin 
in 1981 and 1982. The various multivariate and 
bivariate analyses did not detect the expected sys- 
tematic relationships at a statistically significant 
level. Minor exceptions occurred; however, con- 
sistency among relationships involving the three 
measures of aquatic community quality was not 
generally evident. Some expected relationships oc- 
curred, but in most cases did not reach statistical 
significance. For example, the Index of Biotic In- 
tegrity was positively correlated with preferred 
substrate. Percent intolerant macroinvertebrates 
was positively correlated with bankside forest and 
negatively correlated with disturbance measures. 
(Fazio-Omniplan) 

W86-03453 


GROUNDWATER CONTAMINATION 
EMERGENCY RESPONSE GUIDE, 
Little (Arthur D.), Inc., Cambridge, MA. 
J. H. Guswa, W. J. Lyman, A. S. Donigian, T. Y. 
Lo, and E. W. Shanahan. 

Noyes Publications, Park Ridge, NJ. 1984. Pollu- 
tion Technology Review, No 111. 490 p. 


AND 


Descriptors: *Groundwater pollution, *Ground- 
water management, *Monitoring, *Reviews, *Geo- 
hydrology, Groundwater, Waste disposal, Hazard- 
ous materials, Decision making, Planning, Water 
management. 


This book provides an overview of groundwater 
hydrology; a technology review o' = 
methods, and field techniques; and a methodology 
for estimating groundwater contamination under 
emergency response conditions. Part I assesses 
methodology for investigating and evaluating un- 
known or suspected cases of contamination, devel- 
oping decision parameters, and selecting a remedial 
response. Part II surveys groundwater fundamen- 
tals, state-of-the-art equipment, monitoring meth- 
ods, and treatment and containment technologies. 
This data will supply input to developmental ef- 
forts leading to more efficient, durable, and cost- 
effective monitoring and remedial action technol- 
ogies. Part III describes possible emergency re- 
sponse actions at toxic spill and hazardous waste 
disposal sites. od mare a rapid assessment meth- 
odology for performing such an evaluation within 
a 24-hr emergency response time frame. (Geiger- 


PTT) 
W86-03457 


MANAGEMENT OF BOTTOM SEDIMENTS 
CONTAINING TOXIC SUSTANCES: PRO- 
CEEDINGS OF THE 8TH U.S./JAPAN EX- 
PERTS MEETING, 

Army Engineer Inst. for Water Resources, Fort 
Belvoir, VA. 

November 8-10, 1982, Tokyo, Japan. July 1984. 
Thomas R. Paten, editor. 475 p. 


Descriptors: *Water quality control, *Fate of pol- 
lutants, *Dredging, “Sediments, Lake restoration, 
Suspended iments, Turbidity, Accumulation, 
Bioaccumulation, Fish. 


Papers and in-depth discussions on dredging and 
disposal of contaminated sediments were presented 
by Japanese and American experts at a November 





Field 5—WATER QUALITY MANAGEMENT AND PROTECTION 


Group 5G—Water Quality Control 


8-10, 1982 meeting. Dredging without significant 
resuspension of sediments was a common topic. 
Several new developments in equipment were de- 
scribed: Clean Up, Refresher, Pneuma pump. Stud- 
ies included large lakes, harbors, and rivers. Other 
— included dissolved oxygen profiles as affect- 

by oxygen-demanding bottom sediments, bioac- 
cumulation of toxic materials in contaminated sedi- 
ments by biota, restoration of eutrophic lakes, and 
ocean di of dredged materials and sludge. 


(Cassar- 
W86-03461 


DREDGING AND MANAGEMENT PROBLEMS 
IN LAKE SUWA, 

K. Nikado, and M. Akabane. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
Tokyo, Japan. July 1984. p 251-261, 11 fig, 3 tab. 


Descriptors: *Water quality control, *Dredging, 
*Lake restoration, Lake Suwa, Japan, Dewatering, 
Sediments, Lake sediments, Coagulation, Filtra- 
tion, Eutrophic lakes. 


Dredging began in Lake Suwa, Japan, in 1969 in 
an effort to reduce eutrophication conditions. Al- 
though the first stage removed 1.5 million cu m of 
sediment from the shallow areas, no significant 
improvement was noted in lake water quality. Be- 
ginning in 1981 dredging began in the deeper areas 
with a goal of 5.3 million cu m to be removed 
(sediment up to 50 cm depth) over 20 years. Since 
dredged material could not be left near the lake, it 
had to be dewatered for transport to other loca- 
tions. Mechanical dehydration proved more feasi- 
ble than in-pond sedimentation. The dewatering 
— ve sey 7 of addition of rats ge of yp 
ic flocculant (PAC), addition of 3-7 ppm o! y- 

Cassar-PTT) 


meric -* and filter pressing. ( 
W86-0346 


REMOVAL OF BOTTOM SEDIMENTS IN 

OSAKA PORT BY THE PNEUMA PUMP 

DREDGE ‘SHUNKAI’, 

Osaka Port and Harbour Bureau (Japan). 

S. Kasajima. 

IN: Management of Bottom Sediments Containing 

Toxic Substances: Proceedings of the 8th U.S./ 

Japan Experts Meeting, November 8-10, 1982, 

| ee 0, Japan. July 1984. p 16-39, 7 fig, 12 photos, 
ref. 


Descriptors: *Water quality control, *Dredging, 
*Sediments, Pneuma pump, Osaka, Japan, Water 
pollution prevention, Pumps, Odor control, Sus- 
ded sediments, Turbidity, Oily water, Harbors, 
vers. 


The Pneuma pump system has been used success- 
fully since 1974 to dredge polluted mud from the 
port of Osaka, Japan, and its tributaries. This 
dredging system can — a high solids concen- 
tration at any depth without fear of secondary 
pollution. It consists of a pump body, a distributor, 
and a compressor. The pump body consists of 
three cylindrical tanks used as one assembly. Each 
tank is fitted with an inlet port, an outlet port, and 
valves. Some results of dredging tests are as fol- 
lows: a good dredging speed is 1-3 m/min; rubbish 
on the sea bed does not interfere; the shovel should 
be designed for the site; water transparency at the 
surface declines by 15-20 cm during dredging; and 
pan-floc application is not suitable for mud with 
very high solids concentrations. Design of the 
equipment and auxiliary equipment is discussed in 
detail. Measures for preventing secondary pollu- 
tion include scrubbing of sulfur-smelling gases, 
placing a deodorant (95% bentonite, phyroligneous 
acid, and papain) on the filled barges, control of 
oily scum, and precipitation of suspended solids in 
surplus water. (Cassar-PTT) 
6-03463 


CAPPING OF DREDGED MATERIAL DISPOS- 
AL MANAGEMENT FOR YORK 
HARBO! 


R, 
Army Engineer District, New York. 
J. M. Mansky. 


IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
Tokyo, Japan. July 1984. p 78-93, 4 fig, 1 tab, 21 
ref. 


Descriptors: *Water ey control, *Dredging, 
*Sediments, “Metals, Heavy metals, Polychlorinat- 
ed biphenyls, DDT, Organic compounds, Borrow 
pits, Thee New York Bight, Ocean dumping. 


Monitoring studies conducted on contaminated 
sediment deposits in the New York Bight indicated 
that bioaccumulation in indicator mussels was gen- 
erally less at a site capped with sand than at 
uncovered dump sites. The highest mean values for 
heavy metals were found at an uncap site. 
These were as follows: Hg, 0.242 ppm; Cd, 0.081 
pm; and Pb, 1.13 ppm. At the capped site Hg 
tee § were 0.030 ppm; Cd, 0.041 ppm; and Pb, 
1.04 ppm. No statistically significant data was ob- 
tained for polychlorinated biphenyls or DDT. 
Mean fuel oil bioaccumulation was greater in the 
capped area than in the uncapped areas. A field 
ial with uncontaminated sediments indicated that 
subageous borrow pits could be used as disposal 
pits for contaminated dredged sediments if capped 
with sand. (Cassar-PTT) 
W86-03464 


RESTORATION STUDY OF DREDGING IN 
LAKE KSAUMIGAURA, 

F. Kodama, and T. Fukushima. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
Tokyo, Japan. July 1984. p 94-111, 16 fig, 2 tab. 


Descriptors: *Water quality control, *Lake resto- 
ration, *Dredging, Lake Kasumigaura, Japan, Eu- 
trophic lakes, Sediments, Lake sediment 





Dredging is underway in the eutrophic Lake Kasu- 
migaura, Japan, as part of a e restoration 
project. Located in a drainage basin with 720,000 
population, the 220 sq km lake originally had 40-50 
cm of sediment. From 1975 to 1981 a total of 
300,000 cu m of sediment was removed. The 
dredging system consists of vacuum suction with 
pneumatic discharge. Dredged material is dewa- 
tered in mds or by progressive trenching. 
(Cassar: PTT) 


W86-0346' 


SPECIALIZED DREDGES DESIGNED FOR 
BOTTOM SEDIMENT DREDGING, 
A. Kaneko, Y. Watari, and N. Aritomi. 
IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
Eee 0, Japan. July 1984. p 450-476, 24 fig, 11 tab, 
ref. 


Descriptors: *Water quality control, rs 
*Sediments, *Turbidity, Bottom sediments, 
FRESHER dredge. 


The REFRESHER, specialized equipment for re- 
ducing sediment resuspension while dredging, is 
based on the conventional cutter suction dredge. It 
has a gather head which is a ribbon blade with a 
reducing spiral at the front. It is suitable for cutting 
soft mud to hard ground. A cover and shutter are 
structured to prevent turbidity from leaking into 
the surrounding water. Check valves prevent back 
flow of sediment water into discharge gi in an 
emergency. A gas collector — elivers gas 
produced to the suction pipe. Field test results are 
given to show the turbidity created by this equip- 
ment. (Cassar- 

W86-03469 


PERFORMANCE TESTS OF PNEUMA 
DREDGE PUMP, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Hydraulics Lab. 

T. W. Richardson. 

Meeting, November 8-10, 1982, Tokyo, Japan. July 
1984. p 419-433, 16 fig, 1 tab. 
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Descriptors: *Water quality control, *Dredging, 
*Sediments, Sand, Pumps, Pneuma pump, Turbidi- 
ty. 


The air-operated Pneuma dredge pump, model 
600/1000, was tested at four locations (river chan- 
nel, lock approach, tidal inlet, and dock) in sand 
and fine-grained sediments and in water ths 
from 1.8 to 10.7 meters. The pump removed 
grained sediment from the bottom at an in situ 
density but could not achieve the same results in 
sand. High density discharge could be sustained for 
only 15 min or less. The pump could only excavate 
sand in water depths greater than 2.5 m. The 
Pneuma pump had a lower power efficiency (never 
greater t 20% and often less than 10%) than a 
centrifugal dredge pump. Turbidity levels generat- 
ed by the pump were not excessive. (Cassar-PTT) 
W86-03470 


BOTTOM SEDIMENT DREDGE ‘CLEAN UP’ - 
PRINCIPLE AND RESULTS -, 

E. Sato. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
— Japan. July 1984. p 403-418, 6 fig, 3 tab, 1 
ref. 


Descriptors: *Water quality control, *Dredging, 
*Turbidity, *Sediments, Suspended sediments, 
CLEAN UP, Pumps, Bottom sediments. 


CLEAN UP, new dredging equipment designed to 
minimize secondary pollution during pee 
contaminated sediments, was constructed and field 
tested (45 trials) in Japan. It is equi: with a 
movable wing in front to overlie the bottom sedi- 
ments, a movable shutter to intercept the inflow of 
outer water, a mixing device, and sensors to check 
the mrp hy conditions. The equipment can also 
control contact pressure against the sea bed 
and stay horizontal regardless of depth. A sub- 
merged centrifugal pump was chosen. A swing 
velocity of 3-4 m/min was best for — 
turbidity generation. An adequate cutting or 
was 0.4-0.5 m. Turbidity was sometimes 80-100 
ppm during starting of the pump or changing of 
the swing direction. The concept of generation 
unit of turbidity was developed. This is the total 
dry weight of turbidity that occurs ree dredg- 
ing work per 1 cu m of materials dredged from the 
sea bed (tons/cu m). (Cassar-PTT) 

W86-03471 


OVERVIEW OF CORPS RESEARCH PRO- 
DREDGING CONTAMINATED 


Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

R. L. Montgomery, and G. L. Raymond. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan experts Meeting, November 8-10, 1982, 
b> an Japan. July 1984. p 381-402, 17 fig, 2 tab, 7 
ref. 


Descriptors: *Water quality control, *Dredging, 
*Sediments, *Suspended sediments, Monitoring, 
Fate of pollutants. 


The problems of dredging contaminated sediments 
with existing conventional equipment and tech- 
niques are discussed. Since dredging practices in 
the U.S. have evolved to be cost efficient, most 
conventional dredges are not specifically designed 
or intended for use in dredging highly contaminat- 
ed sediments. This paper outlines active research at 
the Waterways Experiment Station on equipment 
and techniques for dredging contaminated sedi- 
ments. The question of er in contaminated 
sediments is being addr in three ways: the 
assembly and evaluation of available domestic and 
foreign information co: ing sediment resuspen- 
sion and contaminant release, the development of 
appropriate laboratory tests to predict contaminant 
release from resuspended sediments, and the use of 
field studies to monitor performance and com 
dredges operating under various conditions. 
liminary studies involving the cutterhead, dustpan, 





and clamshell dredges are discussed. The water- 
tight clamshell appeared to reduce the amount of 
resuspended sediment in the upper water column, 
as compared with the conventional open clamshell. 
The dustpan head showed little advantage over the 
conventional cutterhead suction dredges. The basic 
sampling methodology used proved valid. (Cassar- 


W86-03472 


FIELD DREDGING 


LAYER BY 
HEAD. 


’ 

Y. Irie. 
IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 8th U.S./ 
Japan Experts Meeting, November 8-10, 1982, 
Jal 0, Japan. July 1984. p 326-380, 46 fig, 19 tab, 
ref. 


TEST OF SOFT MUD 
A FRONT-OPEN TYPE DRAG 


Descriptors: *Water quality control, Meaag ms 
*Sediments, Harbors, Chiba Port, Nagoya Port, 
Mikawa Port, Japan, Bottom sediments, Clays, 
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Field dredging tests using a front = drag head 
were carried out in closed harbors. This equipment 
was designed to dredge soft mud, dredging thinly 
and widely, in high density. Three tests were car- 
ried out--in Chiba Port, Nagoya Port, and Mikawa 
Port. Sediments were silty clays or clayey silts. 
Turbidity around the drag head was usually under 
10 mg/liter in one test and usually under 30 mg/ 
liter in the other tests. Since conditions were differ- 
ent in the three tests, results cannot be compared. 
However, information was obtained which permit- 

further improvements in dredge design and 


ted 
operation. (Cassar-PTT) 
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The James River, Virginia, is a tributary of the 
Chesapeake Bay polluted with the toxic icide 
Kepone. The Norfolk District of the Corps of 
Engineers a maintenance dredging op- 
erations within polluted portion of the James 
River channel during fiscal year 1982. As part of 
the channel maintenance, the District conducted a 
demonstration of a dredging method designed to 
contain and remove a polluted layer of sediment 
with a minimum of res’ ion. The method in- 
volved modifying and fitting an existing di 
suction head to a contractor’s cutterhead ge. 
The dredge was then operated using an anchoring 
and maneuvering wire arrangement that enabled 
precise positioning of the suction head within the 
point «somes of polluted sediment. Monitoring of 
i on board the dredge, of resu- 
spension at the suction head, and of water quality 
around the dredge and disposal area was accom- 
plished with appropriate equipment. The dredge 
was also operated in the conventional cutterhead 
configuration for comparison with the dustpan ar- 
rangement. The data gathered during this demon- 


stration ia permitted evaluation of the dredg- 


ing and methods utilized and will be useful 
in planning future projects in the James River and 
other sites involving polluted dredged material. 
(Author) 
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This paper reviews some of the research activities 
of the U.S. Environmental Protection Agency 
(EPA) regarding the development of emergency 
response equipment to control hazardous chemical 
releases. Several devices and systems have been 
developed by EPA for environmental emergencies 
involving spills and uncentrolled waste sites. Many 
of these have already been made available com- 
mercially by industry, including a mobile physical/ 
chemical treatment system for processing contami- 
nated water at hazardous incidents and a mobile 
laboratory for onsite chemical analyses. Other 
operationally ready devices addressed in this paper 
include: a mobile stream diversion system for iso- 
lating segments of small streams to facilitate the 
removal of contaminated sediments; a portable 
back-pack polyurethane foam diking system for the 
containment of spilled chemicals; and an acoustic 
emission-based spill alert device for detecting im- 
minent dike failure at lagoons containing toxic and 
hazardous wastes. Prototypical equipment, de- 
scribed in this paper, which are now undergoing 
shakedown testing and evaluation include a mobile 
soils washing system for extracting spilled materi- 
als from excavated soils onsite and a mobile, field- 
use incineration system for the thermal destruction 
of toxic — compounds. (Author) 
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Algae have been responsbile for bad taste and odor 
in some water supplies. The earliest attempts to 
purify water of algae may have been in the 1800's 
when potassium permanganate was used as a cidal 
agent against both bacteria and algae. The effec- 
tiveness of Cu as an algicide was discovered in 
France and Germany in the late 19th century. It 
was used in the United States in the early 1900's. 
After World War II, the United States government 
began to investigate the effectiveness of different 
chemicals as algicides. Many chemical companies 
have prepared algicides for commercial dispensing 
under trade names during the last 25 years. In 
recent years, algicidal research has concentrated 
on biocontrol agents. Cyanophages which are toxic 
« pre gae are — a 
» ially in sewage lagoons. ial parasit- 
ism and antibiotics are highly specific control 
agents that are being studied for algal control. 
Starvation or the reduction of phosphorus and 
nitrogen nutrients eventually reduces algal floras. 
At present, the chemical control methods still 
remain the most successful and practical, and 
copper sulfate, one of the least expensive methods 
for the control of algae in lakes and reservoirs. 
(Geiger-PTT) 
W86-034 
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Algae may cause problems in fish ponds by fouling 
fish harvesting nets or causing oxygen depletion 
which results in fish kills. In reservoirs, algae may 
cause obnoxious tastes or odor problems. Large 
algal blooms may cause the closing of beaches or 
swimming areas. Methods for selecting algicides 
should be simple procedures that are specific for 
the type of algae to be controlled. The algae 
causing problems in lakes and ponds have been 
found to be particularly sensitive to the toxicity of 
cone The algae causing — in swimming 
pools are best controlled by halide compounds, 
usually chlorine or bromine. Quaternary ammonia 
products may also be used. Copper sulfate has been 
the chemical of choice for control of algae in lakes, 
ponds, and reservoirs. As an alternative, potassium 
perman, te may be used. The effectiveness of 
algicidal or algistatic chemicals can be evaluated in 
laboratory or field tests. Chemicals used to control 
algae can be tested for detoxification (biodegrada- 
tion) by simple modifications of algicidal or algista- 
tic test procedures. All chemicals to be added to 
aquatic environments should be evaluated to deter- 
mine if they will be biodegraded or remain in toxic 
condition to pollute the environment. (Geiger- 


W86-03485 
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The addition of aluminum sulfate and/or sodium 
aluminate, is a lake restoration technique often 
called nutrient inactivation or precipitation. Al 
salts are effective in removing inorganic and par- 
ticulate P and can therefore accelerate improve- 
ment in lake trophic state. Two approaches for the 
addition of Al salts to lakes may be used. The 
amount of Al which can be added is directly 
related to lake alkalinity. The addition of Al for 
the purpose of controlling P release from sedi- 
ments is the os of choice for control of algal 
biomass. Al salts have commonly been applied in 
both surface and hypolimnetic treatments by 
barge. Five case studies of lake treatments are 
reviewed to illustrate the range of procedures 
available. No apparent toxicity of Al to fish or 
benthic invertebrates are reported; however, a de- 
cline in species diversity of planktonic microcrusta- 
cea was noted after Al treatment in West Twin 
Lake, Ohio. No long-term monitoring effects are 
available. The technique for lowering P concentra- 
tion to the point of exerting control of algal bio- 
mass appears to be a successful one, although the 
longevity of effectiveness is not known. (Geiger- 
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Non-point sources of nutrients that lead to nui- 
sance algae blooms can theoretically be controlled 
by prevention of excessive development in water- 
sheds thus keeping phosphorus yields below criti- 
cal limits for the lake in question. Treatment of 
runoff in wetland areas appears promising; howev- 
er, there is little evidence to suggest that retention 
ponds are effective at removing phosphorus and 
nitrogen. Diversion of stormsewers has been pro- 
posed and implemented and should be effective if 
nutrient concentration in the inflow is high, thus 
being analogous to sewage effluent diversion. Dilu- 
tion of non-point sources of nutrients has been 
successful in at least two situations and has shown 
enough promise in at least five other instances in 
the West to be proposed. Lake quality in Moses 
and Green Lakes, Washington, improved by over 
70 and 50 percent, respectively, in terms of chloro- 
phyll a, total phosphorus and visibility. This oc- 
curred as a result of dilution rates on the order of 
0.5 to 1.0 percent per day during the spring 
summer growth period - about ten times the 
normal rates. Dilution of allelopathic excretory 
products — to have more merit as a cause for 
inhibition of blue-greens and favoring diatoms than 
does the decrease in nutrient content. If so, the 
addition of even relatively rich water could benefit 
lake Ary (Author) 
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Grazing zooplankton can control algae that are 
palatable to them and within a manageable size 
range. Selective grazing can shift the relative abun- 
dance among algal species in a community as dem- 
onstrated in in situ manipulation studies, Within 
limits, grazers can also determine algal abundance 
and community composition. Mild cases of eu- 
trophication are inhibited by algal filaments while 
copepod populations increase. Intense eutrophica- 
tion may cause elimination of larger grazers and 
promotion of smaller microzooplankton (rotifers 
and protozoans). Future research to manage algal- 
zooplankton systems should include examining the 
food particle spectrum and the role of bacteria and 
detritus in aquatic food chains, including micro- 
zooplankton in analyses of plantonic community 
composition, determining local and regional varia- 
bility in algal-zooplankton interactions and devel- 
oping quick methods for determining grazing po- 
tential on the available particle spectrum. (Geiger- 


PTT) 
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Numerous investigators have pone: that the 
composition and abundance of algal populations 
can be controlled biologically through a manipula- 
tion of the community structure of phytoplankton 
consumers such as macrozooplankton, but the fea- 
sibility of this approach has not been evaluated for 
subtropical zooplankton such as large species of 
Daphnia exerting a major control over phyto- 
plankton. Subtropical systems are more complex 
due to the absence of large kaphnids and the 
domination of fish faunas in eutrophic lakes by 
phytophagous taxa including shad. It is suggested 
that management schemes for the biological con- 
trol of phytoplankton consider regional differences 
in both the structure of grazer communities and the 
major ‘nuisance’ phytoplankton species. Construc- 
tion of regional rather than a national management 
scheme for the biological control of algae should 
be stressed. (Author) 
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A bibliography for algicides and algal management 
and control includes a subject index that is divided 
into several sections: chemical control by agents 
other than copper sulfate, and general reports; 
biological and natural control; physical control; 
methods of application of chemicals (techniques); 
cold weather treatment; and other literature. The 
section on biological and natural control includes 
references to works on topics of viral and bacterio- 
loical control agents, antibiotics and extrametabo- 
lites, grazing (fish and microfauna), and nutrient 
management. (Geiger-PTT) 
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Several thousand sites in Michigan have been iden- 
tified as areas of potential groundwater contamina- 
tion. The need for an effective system of informing 
the users of contaminated groundwater supply 
wells of the dangers associated with continued 
consumption of their groundwater is stressed. A 
comprehensive public alerting system consists of 
two categories of notification methods: short-term 
notification and long-term notification methods are 
used to immediately alert the users of a contami- 
nated water supply well. Long-term notification 
methods are intended to ensure that people do not 
unknowingly utilize contaminated groundwater at 
any time after a problem has been detected and 
initial notification taken place. This report docu- 
ments current formal and informal methods that 
are used in Michigan for both short-term and long- 
term notification of groundwater contamination 
problems and their consequences. As a result of 
this documentation, problem areas are identified 
and recommendations are presented. (Halterman- 
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A microbiological ms Eee was conducted 
on the plateau of cen alawi during both dry 
and wet seasons. Fecal coliforms and fecal strepto- 
cocci per 100 ml, respectively, were less than 10 
and 20 in boreholes and less than 20 and 50 in 
protected dug wells. However, some lined dug 
wells, olde boreholes, and about 50% of the unpro- 
tected wells had fecal coliform levels in excess of 
500 per 100 ml. In the wet season fecal strepto- 
cocci levels remained below the 20 per 100 ml 
standard in 59% of backfilled dug wells, 41% of 
non-backfilled dug wells, and 85% of boreholes. 
Some possible reasons for the inferior water qual- 
ity of dug wells as compared with boreholes are (1) 
water tables of less than 2 m, (2) presence of 
fissures in the clay dambo soils, voids from plant 
roots and animal burrows, (3) proximity to live- 
stock watering and grazing, and (4) frequent siting 
near grossly polluted traditional water sources. 
The most appropriate defense against pollution of 





shallow groundwater supplies are proper siting and 
ets sanitary completion (backfilling, etc.). 
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The Illinois Environmental Protection Aaeey 


impact of Resource Management Sys 
implemented under the ACP Special Wa Water i) 
ity Project in the Blue Creek Watershed, 
County, Illinois. The —_— objectives of this 
project are to identify most viable agricultural 
non-point source control strategy, demonstrate its 
effectiveness, develop a methodology to identify 
land a water quali’ Ko ge pars ver | pared = — 
mine ee ee ’s. The iO ra 
cal, chemical characteristi “a Ay Blue Creek 
since May, 1980. A com- 
prehensive mca network for the entire Blue 
Creek Watershed was established by IEPA to doc- 
ument the basic hydrological, meterological, and 
ae ton, timing and quantity of NFS 
duration, timing and —— of 
pollutants were evaluated to determine 
agement effects on the water ualty/quatty 
budget. Methods used for field and 
cedures are those —— for agricultural related 
hydrolo; h. Analytical ——_ are doc- 
umented, but not = detailed. By 1, 1981, 
soil loss reduction goal had been 
jon tha a erosion had been reduced by 16,495 
tons/year. ct gar proven was 17.5% above normal, 
with variability of streamflow attributed primaril 
to the Lemay ceremcel year and land cover. —* 
flows were from February through June 
= lower flows were measured di — and 
The rainfall-runoff ratio ranged 4.7% 
.1% during July and averaged 41.4% for 
Water Year 1981. Water samples were collected at 
seven stations in the Blue Creek Watershed during 
Phase II of the project, with three types of stations 
located within the watershed: watershed stations 
ae D and field stations FJ). 
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ence of stranded oil are shoreline type (e.g, mud, 
sand, vegetation, rock, man-made) and energy 


WATER QUALITY MANAGEMENT AND PROTECTION—Field 5 


levels as affected by waves, water level, wind, and 
ice. Part II discusses methods of protection and 
cleanup for each shoreline type. ision guides 
are given for various nese wong ee conditions. 
Five checklists help to or, and envi- 
ronmental information 
pra | rotection authede e and Mp ohana methods. 
mong the 23 cleanup methods are use of mechan- 
aa equipment (bulldozer, dragline, etc.), flushing, 
steam cleaning, sandblasting, pumping and 
—> — removal, burning, and natural 


3621 1 


OF OIL SKIMMERS AND 
Environmental Protection Service, Ottawa (Ontar- 


io). 
Report EPS 4-EC-81-4, December 1981. 78 p, 13 
fig, 12 tab, 9 plates, 16 ref, 3 append. 


Descriptors: *Oil skimmers, ‘*Oil recovery, 
*Pumps, *Evaluation, Oil slicks, Oil, Field tests, 
Cleanup operations. 
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A series of laboratory trials was conducted in the 
test tank of Arctec Canada Ltd., Ontario, in order 
to evalute five oil skimmers and a number of 
related devices. Test were conducted using Ven- 
Gute quale sekiiends oe, mh 04 Gide Gite 
nesses of 1 to 10 mm. The program included two 
stationary skimmers; one remotely controlled se- 
tationary skimmer; two mobile machines (one 
and one completely selfconducted 
pac! pices wus penee. the eannes 
evaluated by this ap een ceeiy one 
ev: y test program was closely 
characteristics as well as to the 


Operating c 
¢ content factor of the oleophilic skimmers was 
ery high and the use of a small tank for a 
short of time did not noticeably improve 
the oil content factor of the liquid recovered. 
Booming off a slick of approximately 2 to 5 mm 
improved not only the actual oil recovery rate, but 
the oil content factor of the recovered liquid as 
well. aaa Gaaedt mete eee 
content factor increased rapidl ery hy 
crude oil. The we of« small separator of 10001 1/ 
min was ge | good for a weir of skimmer, 
apes the oil content factor was low. A positive 
ee ee (peeieeably multi-chambered) 
Siena he ld use was the most adequate trans- 
fer Fn do oil cleanup operations. 
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- ing boreholes in a nuclear waste repository 
very low permeability plugs is probably not 
anita to contain the radioactive wastes in the 
Waste Isolation Pilot Plant, southeast New 
Mexico. Four hypothetical cases of hydrological 
communication between aquifer(s) and repository 
are considered: (1) the U-tube scenario, two well- 
bores and/or shafts connecting aquifer and - 
ingle borehole — through an 
Oa aquifer, repository, and a lower aquifer; 
similar to (1) but with multiple boreholes; (4) 
Oar to (2) but with multiple boreholes. Above a 
borehole conductance of 100 md-ft the borehole 
conductance approaches a constant rate between 
14-260 cu ft per day for the four cases studied. 
Flow through the repository depends on aquifer 
connection, plug conductance, borehole distribu- 
tion, and regional aquifer hydraulic t and 
ity. Flow rates are greater for the two- 
aquifer connection than for the one-quifer connec- 
tion. Flow rates are greater for multiple boreholes 
than for a single borehole but do not increase 
linearly with the number of boreholes. 
W86-03629 


STATUS REPORT ON COMPLIANCE WITH 
THE CHLOR-ALKALI MERCURY LIQUID EF- 
FLUENT REGULATIONS 1980-81, 
Environmental Protection Service, Ottawa (Ontar- 
io). Water Pollution Control Directo: 

For eon bibliographic entry see Field SE. 
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NONPOINT NITRATE POLLUTION OF MU- 
NICIPAL WATER SUPPLY SOURCES: ISSUES 
OF ANALYSIS AND CONTROL, 
International Inst. for Applied Systems Analysis, 
Laxenburg (Austria). 
Available from the National Technical Information 
Service, Spri id, VA 22161 as PB83-119222, 
Price codes: A14 in paper copy, A01 in microfiche. 
Le eco = of an IIASA Task Force Meeting, 
F 0-12, 1982, Laxenburg, Austria. Series 
No. C -82-S4, 1982. Karl-Heinz Zwirnmann, 
editor. 302 p. 
Descriptors: ‘Nitrates, *Nonpoint pollution 
sources, *Agriculture, *Fertilizers, *Water quality 
control, *Water pollution prevention, ater 
supply, Water pollution sources, Fate of pollutants, 
Drinking water, Groundwater pollution, 
Agricultural chemicals, Municipal water, Nitrogen 
compounds. 


The Resources and Environmental Area of the 
International Institute for Applied Systems Analy- 
sis is concerned with nonpoint pollution of water 
resources by intensive agricultural activities, par- 
ticularly use J of chemical fertilizers. The explorato- 
ry study began with an analysis of the physical 
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system to be controlled (water resources, nitrogen 
input and output). A management system for con- 
trolling nitrate pollution included the system to be 
controlled (municipality, environment, water 
supply, and agricultural production), management 
objectives, and the management subsystem. — 
presented at the Task Force meeting were of three 

: identification of the problem, control op- 
tions, and methodology-oriented approaches. 
W86-03649 


EFFECTS OF REGIONAL WATER MANAGE- 
MENT ON N-POLLUTION IN AREAS WITH 
INTENSIVE AGRICULTURE, 

Instituut voor snNetherlands) en Waterhuishoud- 
ing, Wageningen (Netherlands). 

P. E. Rijtema 


. E. Ri r 
Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A03 in paper copy, AOI in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1082, Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 15-42, 8 fig, 5 tab, 9 ref. 


Descriptors: ‘*Nitrates, *Nonpoint pollution 
sources, *Agriculture, *Wells, *Drainage effects, 
*Water management, *Land use, *Water quality 
control, Fertilizers, Deep wells, Fate of pollutants, 
Groundwater pollution, Municipal water, Water 
pollution sources. Aquifer management, Surface 
runoff, Runoff, East Gelderland, The Netherlands, 
Surface water, Phreatic level, Model studies, Ni- 
trogen compounds. 


Local drainage improvements do not extensively 
affect the net subsurface inflow of the groundwater 
a in East Gelderland, an intensively cultivat- 
agricultural region of The Netherlands. Howev- 
er, drainage channels, constructed to lower the 
phreatic level, reduce surface runoff and increase 
the discharge by interflow through the soil system. 
The resulting increase in residence time of the 
ene em excess in the soil system permits addi- 
tional denitrification, reducing the nitrogen load on 
the surface water. Deep well pumping for the 
muncipal water supply causes low-lying areas 
which do not sateally drain into the groundwater 
uifer to do so. Nitrate loads in the region vary 
widely, depending on hydrological conditions and 
land use. Inflow concentrations of nitrogen (in g 
oy cu m) are assumed to be 10.7 from grasslands, 
6.0 from arable land, 2.5 from forests, and 10.0 
from urban areas. 
W86-03650 


IMPACT OF NITROGEN FERTILIZER APPLI- 
CATION ON THE NITRATE CONCENTRA- 
TION IN GROUNDWATER: COST-BENEFIT 
ANALYSIS CONSIDERATIONS, 

Goettingen Univ. (Germany, F.R.). 

H. de Haen. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A03 in paper copy, AO1 in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982, ae Austria. Series 
No. CP-82-S4, 1982. p 57-80, 7 fig, 3 tab, 13 ref. 


Descriptors: *Water quality control, *Nitrates, 
*Cost-benefit analysis, *Agriculture, *Fate of pol- 
lutants, *Nonpoint pollution sources, Benefits, Fer- 
tilizers, Economic aspects, Drinking water, Nitro- 
gen compounds, Groundwater pollution, Federal 
Republic of Germany, Model studies, Water pollu- 
tion prevention. 


A cost-benefit analysis for dealing with the effect 
of nitrogen fertilizer application on nitrate concen- 
tration of groundwater is developed, using data 
collected in the Federal Republic of Germany. 
Graphs show the relationships between costs of 
reducing nitrate levels in drinking water vs. bene- 
fits (prevention of damage to health). From this, an 
acceptable nitrate concentration limit can be 
chosen. Nitrate flows in soils and aquifers are 
modeled. An economic analysis at the catchment 
level is proposed. Results of this type of study can 


be used to formulate policies for managing nitate 
pollution, for example, regulation of crop type or 
taxation of fertilizer use. 

W86-03652 


POSSIBILITIES OF CONTROLLING NITRATE 
CONCENTRATIONS IN DRINKING WATER, 
M. Roman. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A02 in paper copy, A01 in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982, Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 117-134, 8 tab, 13 ref. 


Descriptors: *Drinking water, *Nitrates, *Water 
quality control, *Nonpoint pollution sources, 
*Water treatment, Municipal water, Nitrogen com- 
pounds, Stormwater, Poland, Surface water, Vis- 
tula River, Runoff, Ammonia, Nitrites, Organic 
nitrogen, Groundwater pollution, Rivers, Water 
pollution sources. 


The problem of nitrates in drinking water should 
also take account of organic nitrogen, ammonia, 
and nitrites, which may be transformed to nitrates 
under certain conditions. Three integrated non- 
point sources of nitrogen pollution are identified 
and described in detail as studied in Poland: (1) 
stormwater, (2) soil, and (3) surface runoff. The 
nitrate level in drinking water —_ for — 
Polish cities is no problem. The highest levels, 
found in only three cities, were 5-10 mg N-NO3 
per liter. However, some small local water supply 
systems based on shallow groundwater had over 
100 mg N-NO3 per liter. River water tends to be 
higher in organic nitrogen and ammonia com- 
pounds. Since traditional water treatment is not 
effective in eliminating nitrates, several ‘non-treat- 
ment’ methods, such as a dual-quality water supply 
system, are suggested. 
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POSSIBILITIES OF WATER MANAGEMENT 
FOR PROTECTING AND TREATING DRINK- 
ING WATER RESOURCES IN CASE OF NI- 
TRATE POLLUTION, 

D. Lauterbach, and H. Klapper. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A03 in paper copy, AO1 in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982, Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 135-161, 5 fig, 4 tab, 11 ref. 


Descriptors: *Water management, *Water quality 
control, *Nonpoint pollution sources, *Nitrates, 
*Drinking water, Municipal water, Groundwater 
pollution, Water pollution prevention, Water treat- 
ment, Protection, Water pollution sources, 
Wastewater treatment, Nutrients, Algae, Denitrifi- 
cation, Reservoirs, Ion exchange, Infiltration. 


This paper gives an overview of some of the 
methods for managing the nitrate problem from 
the point of view of water management. The main 
types of methods distinguished are those for reduc- 
ing or preventing nitrate inputs into water bodies, 
for controlling or treating water bodies with too 
high a nitrate content, and treatment in water 
works. Within the first group mentioned, icular 
attention is given to the establishment of drinking 
water protection zones, while the discussion of the 
second ae methods such as hydrali- 
cally controlling, or biologically treating surface 
water bodies. Ion exchange and artificial infiltra- 
tion are recommended for implementation in water 
works. (Author) 

W86-03654 


MODELLING NITRATE POLLUTION IN 
WATER RESOURCE SYSTEMS: THE THAMES 
NITRATE PROJECT, 

Thames Water Authority, London (England). 

J. Blake. 

Available from the National Technical Information 


Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A02 in paper copy, AO1 in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982, Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 231-245, 6 fig, 2 ref. 


Descriptors: *Water treatment, *Nitrates, *Drink- 
ing water, *Water quality control, Model studies, 
Thames River, Dentrification, Reservoir manage- 
ment. 


The Thames Nitrates Project is a three-phase ap- 
proach to the problem of rising nitrate concentra- 
tions in drinking water. The first two phases, prob- 
lem identification and strategy development, are 
described. The mean annual nitrate concentration 
at Walton on the lower Thames increased from 4.2 
mg N per liter in 1968 to 7.7 mg N per liter in 
1979. For 62 days in 1976/1977 the concentration 
of nitrate was above the recommended limit of 11.3 
mg N per liter. By the end of the century nitrate 
concentrations in this section of the Thames could 
reach 9.8-15.2 mg N per liter. Several options for 
nitrate management were developed: denitrifying 
sewage effluent, storing raw water for natural den- 
itrification, blending high- and low-nitrate water, 
managing reservoirs, and installing denitrification 
plants at treatment works. This information will be 
modeled to ascertain an effective solution. 
W86-03657 


INTEGRATED PHYSICAL-ECONOMIC SYS- 
TEMS ANALYSIS OF IRRIGATED AGRICUL- 


TURE, 

California Univ., Davis. Dept. of Agricultural Ec- 
onomics. 

D. J. Dudek, and G. L. Horner. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-119222, 
Price codes: A04 in paper copy, AO1 in microfiche. 
In: Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
Proceedings of an IIASA Task Force Meeting, 
February 10-12, 1982. Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 247-299, 20 fig, 3 tab, 15 ref. 


Descriptors: ‘*Nitrates, *Nonpoint pollution 
sources, *Irrigation effects, *Agriculture, *Eco- 
nomic analysis, *Water quality control, Nitrogen 
compounds, Model studies, Environmental effects, 
Social impact, Economic impact, Environmental 
protection, Planning, Water policy, Water manage- 
ment, Legislation, Land use, Resources manage- 
ment, San Joaquin Valley, California, Hydrologic 
models, Mathematical models, Drainage effects, 
Surface runoff, Tailwater, Scheduling, Water 
reuse. 


This paper presents an integrated physical-eco- 
nomic methodology for the evaluation of nonpoint 
source pollution control technologies in an irrigat- 
ed agricultural setting. The economic model deter- 
mines the optimal allocation of resources and pro- 
vides the capacity to assess the socio-economic 
impacts of nonpoint source control. Its physical 
coun: estimates effects on the quality and 
quantity of groundwater as a result of the norma- 
tive cropping pattern derived in the economic 
model. Four alternative control policies are then 
evaluated: continuation of current practices, man- 
datory tailwater recycling, mandatory irrigation 
scheduling, and recycling in concert with schedul- 
ing. Although the results presented emphasize the 
nitrate pollution of groundwater, the production of 
drainage effluent, salinity, surface runoff, and 
— in subsurface drainage are also examined. 
Results are described in aggregate for the region 
by parameter and time period and by spatially 
differentiated production units. These results show 


the need for integrating the es ont and socio- 


economic aspects of the agricultural production 
system within a single analytical methodology in 
order to generate policy relevant information. 
(Author) 
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POND MANAGEMENT: WATER QUALITY 
CRITERIA AND CONTROL, 





Alabama Agricultural Experiment 
Auburn. 

W. D. Hollerman. 

In: Aquaculture in Dredged Material Containment 
Areas: Proceedings, September 1982, Galveston, 
TX. Miscellaneous Paper D-83-2, October 1983. p 
121-129, 3 fig, 1 tab, 28 ref. 


Station, 


Descriptors: *Water quality control, *Ponds, *Fish 

farming, *Aquaculture, *Dredging, *Aquatic habi- 

tats, *Fish ponds, Habitats, Dissolved oxygen, 

Oxygen, Aeration, Carbon dioxide, Water hard- 

ness, Alkalinity, Nitrites, Suspended sediments, 

—o Ammonia, Hydrogen ion concentration, 
ys. 


Proper management of water quality variables in 
aquaculture operations, including those in dredged 
material containment areas, is imperative if success 
is expected. Dissolved oxygen, perhaps the most 
critical factor in fish culture systems, can be man- 
aged with mechanical aeration. Carbon dioxide 
may be harmful to fish when oxygen concentra- 
tions are low. Hydrated lime is effective in remov- 
ing carbon dioxide from water. An imbalance be- 
tween calcium hardness values and alkalinity con- 
centrations may cause high pH levels lethal to fish. 
Ammonia and nitrite often accumulate in aquacul- 
ture systems. A pond treatment of sodium chloride 
protects fish from nitrite toxicity. Filter alum may 
be used to remove colloidal clay particles from 
water, eliminating turbidity that may limit photo- 
oe (Author) 
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—e EFFECTS OF RESERVOIR 
us 

Tennessee Valley Authority, Chattanooga. Div. of 
Water Resources. 

W. L. Poppe, J. S. Crossman, and S. W. Hixson. 
In: Papers Presented at Workshop, April 10-12, 
1979, Monterey, CA. Technical Report E-81-13, 
September 1981. p 263-275, 43 ref. 


Descriptors: *Water quality control, *Lakes, *Res- 
ervoirs, *Taste, *Odor-producing algae, *Algae, 
*Eutrophication, *Nutrients, Geosmin, Musidone, 
Actinomycetes, Algicides, Zooplankton, Fish, 
Aeration, Ultrasound, Reservoir releases, Water 
treatment. 


Taste and odor problems related to nuisance algae 
are reviewed, and control measures are suggested. 
Although algae were associated with bad taste and 
odor in water as early as 1897, the specific com- 
pounds were not identified until recently. These 
compounds, usually producing earthy or musty 
odors, are geosmin, musidone, and 2-exo-hydroxy- 
2-methylborane. Geosmin is produced by algae, 
actinomycetes, and some streptomycetes. In south- 
western reservoirs actinomycetes have been 
blamed for taste and odor problems. A hypothesis 
was developed to explain that algal blooms and 
taste/odor — do not always coincide. When 
algae are thy, actinomycetes are controlled. 
However, under nutrient-limiting conditions the 
relationship shifts to a ite-host type in which 
algae are host. Of the biological control meth- 
on, vi algicides look more promising than use 
of eae ing or fish predation. Chemical 
contro astiods, witch often are toxic to the 
whole aquatic system, include potassium perman- 
cap me and sulfate. Nutrient limitation can 
accomplished by controlling point and nonpoint 
inputs, dilution with nutrient-poor water, and 
waste treatment. Mechanical means include ultra- 
sonic radiation, shock waves, and destratification 
by aeration. Some management techniques have 
been helpful: use of multilevel water in water 
treatment, and releasing a slug of hypolimnetic 
water (alters temperature and streamflow in down- 
stream water). 
W86-03722 


PROBLEMS ON THE UPPER MISSISSIPPI 
RIVER AND ITS TRIBUTARIES: NEED FOR A 
Sonteana RESOURCE MONITORING 


Columbia National Fisheries Research Lab., La 
Crosse, WI. Field Research Station. 
For primary bibliographic entry see Field 7A. 
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CHANGES IN GROUND-WATER CHEMICAL 
COMPOSITION IN DRAINED PEAT BOGS IN 
ENVIRONMENTAL 


Akademiya Navuk BSSR, Minsk. 
For primary bibliographic entry see Field 2F. 
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VALIDATION AND PRIORITY POLLUTANT 
ANALYSIS, 

Dow Chemical U.S.A., Midland, MI. 

For primary bibliographic entry see Field 5A. 
W86-03792 


GAS COAL-GASIFICATION 

PROJECT; PRELIMINARY DRAFT ENVIRON- 

MENTAL IMPACT STATEMENT, VOLUME 2. 

=e Consultants, San Francisco, 
A. 


Available from the National Technical Information 
Service, Springfield, VA 22161 as DE83-001084. 
Price codes: Al7 in paper copy, AO1 in microfiche. 
DOE/RA/50404 -- 1232 -- AppQ-Vol 2, August 
1981. 382 p, 10 fig, 40 tab, 340 ref, 5 append, 
glossary. DE-F-CO2-81RA50404. 


Descriptors: *Water pollution control, *Pollution 
control, Water pollution effects, Environmental 
rape Water pollution prevention, Water pol- 
ution sources, Coal, Coal gasification, Coal mines. 


The environmental consequences (effects and im- 
pacts) of the proposed actions and alternatives, 
regarding the construction of a coal gas plant are 
disc . Effects are defined as the changes or 
permutations caused by the proposed action or 
alternatives, but not the final or ultimate change. 
Im are the residual effects on the final or 
ultimate change. Discussions of the impacts from 
the project components (plant, water supply 
system, product pipeline, railroad and mine) are 
organized into construction, operation and mainte- 
nance, and abandonment phases. Energy efficiency 
analysis, health and safety, mitigation measures, 
monitoring programs, unavoidable adverse impacts 
are also discussed. (Halterman-PTT) 
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MANAGEMENT OF BOTTOM SEDIMENTS 
CONTAINING TOXIC SUBSTANCES: PRO- 
CEEDINGS OF THE 9TH US/JAPAN EXPERTS 


G. 
Army Engi Inst. for Water Resources, Fort 
Belvoir, VA. 

Held on October 17-19, 1983, Jacksonville, FL. 
March 1985. Edited by Thomas R. Patin. 244 p. 


Descriptors: *Dredging, *Eutrophication, *Sedi- 
ments, *Toxic wastes, Limnology, Toxicity, 
Dewatering, Model studies, Turbidity, Suspended 
solids, Oil pollution, Aquaculture. 


The proceedings of a conference of dredging ex- 
perts from the United States and Japan are present- 
ed. Experts from both countries present technical 
papers on a variety of subjects, including arresting 
and reversing eutrophication in both saltwater and 
freshwater water bodies, dewatering of dredged 
sediments, control and minimization of turbidity 
during dredging, management of dredged sediment 
disposal containment activities, alternatives to 
ocean disposal of dredged sediments, effects of 
contami sediments on the chemical and bio- 
— environments, rehabilitation of contaminat- 

water bodies, and constructive uses for dredged 
sediments. (Halterman-PTT) 
W86-03867 


AERATION EFFECTS ON MARINE EU- 
TROPHICATION, 

I. Yamashita, M. Shikamori, and T. Horie. 

IN: piraegoest of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 8-26, 18 fig, 
2 tab. 
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Descriptors: *Aeration, Merengue oy Phospho- 
rus, *Toxic wastes, Toxicity, Phosphate, Destratifi- 
cation, Stratification, Shimizu, Japan. 


The results of a study on the application of an 
aeration system to a marine environment are pre- 
sented. A multi-hole, tube type aeration device was 
tested in a nearly closed sea area. This study, 
which includes preliminary studies, laboratory, and 
field experiments, and simulation studies, con- 
firmed the effectiveness of the system with regard 
to destratification. However, more detailed studies 
and refinement of the methods are needed. Studies 
are needed on the effects of a system in which 
several types of air tubes are combined and operat- 
ed in a wider sea area, the effects of longer operat- 
ing time, the effects of intermittent operation, and 
the effects of differing air rates. (Halterman-PTT) 
W86-03868 


THEORETICAL CONSIDERATIONS OF 
GRAVITY DEWATERING OF DREDGED MA- 
TERIAL THROUGH THE BOTTOM OF A 
CONTAINMENT 

Japan Bottom Sediment Management Association, 
Tokyo. 

For primary bibliographic entry see Field 5D. 
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RAPID DEWATERING TEST OF DREDGED 
MATERIAL IN SITU, 

Japan Bottom Sediment Management Association, 
Tokyo. 

For primary bibliographic entry see Field 5D. 
W86-03871 


MECHANICAL DEWATERING OF DREDGED 
SLURRIES, 

Rexnord, Inc., Milwaukee, WI. 

For primary bibliographic entry see Field 5D. 
W86-03872 


THEORETICAL CONSIDERATION OF POND 
AND SPILLWATER TREATMENT DESIGN, 
Japan Bottom Sediment Management Association, 
Tokyo. 

Y. Yoshida, and M. Natori. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: seameetngs of the 9th US/ 
-_ Experts Meeting. March 1985. p 132-144, 7 
ig. 


Descriptors: *Dredging, *Dewatering, eo 
drying, Spoil banks, Pollution, Sediments, i- 
mentation, Settling basins. 


The importance of correctly evaluating laboratory 
tests for determining pond design or spill water 
treatment design is discussed. Theoretical consider- 
ations of sedimentation testing brary precipita- 
tion curves and descending clarified liquid sur- 
faces), settling velocity, swelling of dredged mate- 
rial, suspended solids removal coefficient, and re- 
moval of pollutants, are presented. Although the 
settling tube test is the most popular method for 
planning settling ponds and spill water treatment, 
there is some question about the correct evaluation 
of test results. The theoretical analysis presented 
here will hopefully be useful in making correct 
evaluations. terman-PTT) 

W86-03876 


REHABILITATION OF ESTUARIES IN TSU- 
MATSUSAKA HARBOR, 

S. Hamaguchi. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 198-209, 12 
fig, 3 tab. 


Descriptors: *Dredging, *Sedimentation, *Toxic 
wastes, Suspended sediments, Spoil banks, Pollu- 
tion, Turbidity, Toxicity, Chemical composition, 
Harbors, Japan. 


To improve the water quality of Matsusaka 
Harbor, Japan, it was necessary to remove the 
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luted sediments from the Shitomo and Iwata 
Rivers, which flow into the harbor. The removal 
criteria, depth of dredging, dis of dredged 
materials, deodorization, and spill water treatment 
are discussed. The most important factor consid- 
ered in determining the depth of sediment removal 
was the sulfide concentration vertical profile. Sedi- 
ments with sulfides gael than 1 mg/mg were 
removed, which meant ents to a depth of 4.5 
m in the lower portion of the Shitomo River. 
Turbidity was controlled with the use of silt cur- 
tains deployed above and below the dredging sites. 
After completion of the dredging work in the 
Shitomo River, the foul odors disap; 
letely, and numbers of water birds, 
increased. (Halterman-PTT) 
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a OF THE CONFERENCE ON 
COMB MUNICIPAL/INDUSTRIAL 
WASTEWATER TREATMENT. 

Robert S. Kerr Environmental Research Lab., 
Ada, OK. 

For primary bibliographic entry see Field 5D. 
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ous Chemical Manufacturers Asso- 
ashington, DC. 
For primar bibliographic entry see Field 6C. 


WATER POLLUTION: INDUSTRY AND GOV- 
ERNMENT WORKING TOGETHER - A CASE 
STUDY OF MUNCIE, INDIANA’S INDUSTRI- 
AL PRETREATMENT PROGRAM, 

oleae bibliographic entry see Field 5A. 
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6A. Techniques Of Planning 


WATER 2000, VOLUME IX: PLAN MANAGE- 
MENT SUMMARY, 

pad Castle County Water Resources Agency, 
November 1984. 57 p. 8 Ref, 2 Append. 


Descriptors: *Water management, Resources man- 
agement, *Future — *Projections, Policy 
making, Public policy, ae cies, 
Data collections, Project plannin; ing. Multi 
planning, Long-term planning, 

ning. 


jective 
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This is the ninth and last volume in the WATER 
2000 Plan, which is a cooperative planning effort 
to meet the water needs of New Castle County 
residents to the year 2000 and beyond. These re- 
ports contain four integrated management strate- 
Management, Facility Management, 

ment and Plan Management-- 


urce Manag 
each of which has been divided into its os pertinent 
key issues. This report summarizes the ight 
reports and also formulates the management poli- 


cies necessary to administer, review and revise 
WATER 2000 throughout the planning period. 
The two main management concerns are the ad- 
ministrative structure including the responsibility 
and authority of all parties, and the informational 
requirements for monitoring the plan. Based on a 
discussion of those considerations six Plan Manage- 
ment recommendations are made: (1) revise the 
Memorandum of Understanding between the state 
and other concerned county and local agencies; (2) 
establish a New Castle County management coun- 
cil to coordinate the activities of the multiple 

ties involved; (3) prepare an annual Water 

sources Agency program — budget; (4) acelin 
lish a Water Resources Advisory Committee to 
assist the WRA in implementing the WATER 2000 
Plan; (5) complete an ann Water Resources 
Review and Report to analyze resource availabil- 
ity, capabilities, demand and results; and (6) pre- 


pare a WATER 2000 plan revision every five 
years. Implementation procedures are outlined for 
each of the recommendations. (Atkins-Omniplan) 
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NONLINEAR PROGRAMMING MODEL OF A 
WASTEWATER TREATMENT SYSTEM: SEN- 
pak ty ANALYSIS AND A ROBUSTNESS 


Task Univ. at Urbana-Champaign. Dept. of Civil 
Engineering. 

For primary bibliographic entry see Field 5D. 
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AFRICAN GROUNDWATER DEVELOPMENT: 
THE CHALLENGES FOR HYDROGEOLOGI- 
CAL SCIENCE, 

British Geological Survey, Wallingford (England). 
For primary bibliographic entry see Field 2F. 
W86-03563 


6B. Evaluation Process 


WATER 2000, VOLUME IX: PLAN MANAGE- 
MENT SUMMARY, 

New Castle County Water Resources Agency, 
DE 


For primary bibliographic entry see Field 6A. 
W86-03435 


PLANNING APPROACH FOR IMPROVED 
MANAGEMENT OF ILLINOIS STREAMS FOR 
RECREATION AND CONSERVATION, 

Illinois Dept. of Conservation, Springfield. Com- 
prehensive Planning Section. 

For primary bibliographic entry see Field 5G. 
W86-03452 


6C. Cost Allocation, Cost Sharing, 
Pricing/Repayment 


MINIMIZING COSTS BY GOOD FINANCIAL 
MANAGEMENT, 

Synthetic Organic Chemical Manufacturers Asso- 
ciation, Inc., Washington, DC. 

S. Sacks. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-142174, 
Price codes: A03 in paper copy, AOI in microfiche. 
IN: Proceedings of the Conference on Combined 
Municipal/Industrial Wastewater Treatment, 
March 25-27, 1980, Dallas, Texas. Robert S. Kerr 
Environmental Research Lab., Ada, OK, April 
1981. p 24-30. 


Descriptors: *Wastewater treatment, *Wastewater, 
*Waste treatment, Economic aspects, Financial 
feasibility, Financing, Taxes, Tax rates. 


There are a number of Federal financial pro ae one 
that can be used to minimize the cost of po! 
control facilities. The Small Business Administra- 
tion has an Economic Injury Loan Program for 
pollution control covering requirements for air, 
water, RCRA, and TSCA as well as other Federal 
regulations. The direct loans are currently being 
offered at 8 1/4% and may extend up to thirty 
years. An alternative, Pollution Control Revenue 
Bond Program guaranteed by the Small Business 
Administration can save a company roughly 25% 
of their financing costs over a period of 25 years 
over conventional financing plans. The bonds are 
tax-exempt and by the full faith and 
credit of the U.S. Government. The program is 
open to the smaller companies that are at a com- 
ey disadvantage with the larger companies. 

bond program should be considered for com- 
panies seeking sums over $150,000. Companies 
may also take advantage of tax incentives and tax 
credits such as the rapid tax amortization program 
and the Tax Reform Act of 1978. (Author 
W86-03886 


6D. Water Demand 


VIABILITY OF INTERBASIN, INTERSTATE/ 
INTERNATIONAL TRANSFERS OF WATER, 
Colorado State Univ., Fort Collins. 

H. P. Caulfield. 

Paper presented at Symposium on Rivers and 
River Management, July 10, 1984. 15 p, 9 ref. 


Descriptors: *Water transfer, *Interbasin transfers, 
Agriculture, Future planning, Water supply, 
Foods, Fiber crops, Alternative water use, 
Drought, Carbon dioxide, Atmosphere, China. 


Some take for granted that major interbasin, inter- 
state, and international water transfer are inevitable 
and that they are now viable or soon will be. The 
thesis of this paper is: If no shortage of food and 
fiber is present or foreseen and if water has already 
been fully appropriated for beneficial uses, then 
future municipal and industrial needs can be met 
most efficiently in arid and semi-arid areas by 
transfers of water out of agricultural use. Thus no 
large-scale interbasin, international, or interstate 
transfers of water are justifiable. On the other hand 
if a fundamental shortage of food and fiber is 
— resent or foreseen and if water has already been 
lly appropriated for beneficial use, then large- 
scale interbasin, interstate, or international trans- 
fers might be justifiable. The author concludes: (a) 
the United States should not consider any such 
major transfers; (b) the Peoples —- of China 
should rr its present planning and consider- 
ation of interbasin, interprovincial water transfers. 
The logic of these opposite answers related to the 
abundance of food and fiber that promises to be 
available to the U.S. and inadequate supplies that 
China appears to face. Two implications for ade- 
quacy of water supply should be studied: (1) the 
probabilities of sustained/severe droughts, their 
probable effects, and strategies for coping with 
them; and (2) the build-up of CO2 in the atmos- 
phere, causing temperature to rise and precipita- 
tion to fall. (Fazio-Omniplan) 
W86-03436 


TEXAS MANUFACTURING 
LONG-TERM PROJECTIONS, 
Texas Dept. of Water Resources, Austin. 

M. L. Wright, and F. G. Bloodworth. 

LP-193, November 1983. 113 p, 13 fig, 17 tab, 24 
ref, 1 append. 


WATER’ USE: 


Descriptors: *Industrial water, *Texas, *Water 

use, *Projections, *Long-term planning, Economic 
I Growth rates, Statistical models, Food 
processing industry, Pulp and paper industry, 
Chemical industry, Oil industry, Metals. 


The Texas Department of Water Resources is re- 
quired by law to project water requirements in the 
State for a 50-year period. Forecasted demands 
upon water resources are categorized according to 
perpees of te. The report concentrates upon the 
ive largest water-using industries: chemicals, pe- 
woleum, paper and pup, metal, and fod prose 
The growth in water use is project- 
x to double by ‘aon year 2015 and almost hainge 5 by 
2030. Chemicals production will np de 
dr of the man a volume ughtout 
period, an increase of 692,000 acre-feet of 
eel use. Total water use in Texas for manufac- 
turing is forecasted to from 1.5 million acre- 
feet in 1980 to 4.4 acre-feet by 2030. The 
Department made the projection described in the 
report by several The key feature was 
consultation with industry representatives, which 
produced valuable information about the anticipat- 
ed future of each water-using industry. All 
available long-term forecasts of industry growth 
were studied. The Department projected growth 
statistically. Probable economic events, such as a 
slowdown in production of primary metals and 
fuels, were included in the final determination of 
Pony changes in industry outputs. (Fazio-Omni- 
plan 
W86-03441 





WATER 2000, VOLUME V: WATER SUPPLY 
FACILITY OPTIMIZATION IN NORTHERN 
NEW CASTLE COUNTY. 

bg Castle County Water Resources Agency, 


For primary bibliographic entry see Field 5F. 
waeoseds 


WATER 2000, VOLUME VI: FORECAST OF 
FUTURE WATER DEMAND IN NEW CASTLE 


COUNTY. 
New Castle County Water Resources Agency, 


DE. 
October 1983. 74 p, 10 fig, 56 tab, 22 ref. 


Descriptors: *Water demand, *Water require- 
ments, *Potential water supply, *Water distribu- 
tion, *Water management, Planning, Population 
dynamics, Water districts, Employment, Data ac- 
quisition, Peak demand. 


This report forecasts water demand to the year 
2010; these data can be used to determine if exist- 
in facilities can meet future demands and to iden- 
the types and sizes of any new facilities 
needed. Water demand projections are shown for 
residential, commercial, industrial, institutional, ir- 
rigation and unaccounted categories. The latter 
includes inaccurate meters, leakage, hydrants, 
backwash and unauthorized uses. The projections 
have been separated by water use category and by 
utility to account for differences in demand among 
sectors and geogra —_ areas. Total water use for 
pre ublic ae self-supplied water will exceed 91 
ed y the year 2010, up 18%, from 78 mgd in 
1978. The commercial category is expected to in- 
crease the most, 9.4 mgd in 1978 to 14.12 mgd in 
2010. Water use in this Lagos a was projected 
from employment forecasts, sales forecasts and re- 
lated data. Increases in employment are ex 
to be modest, however, there may be significant 
shifts from one industry to another, e.g., non- 
durable goods to sevices, which would create a 
higher rate of water use per employee. For the 
county as a whole, residential water use is the 
second largest projected increase a 3.37 mgd in- 
crease to a level o of 32.48 mgd in 2010. However, 
residential use will create the largest demand for 
the individual water utilities, with the exception of 
the City of Wilmington. These forecasts will help 
determine the amount of water needed and where 
the demand will be located. (Atkins-Omniplan) 
W86-03444 


WATER 2000: CONSERVATION PROGRAM. 
Sg Castle County Water Resources Agency, 


For primary bibliographic entry see Field 3D. 
W86-03445 ag 


DROUGHT-RELATED IMPACTS ON MUNICI- 


), 
Geological Survey, Nashville, TN. Water Re- 


sources Div. 

F. M. Alexander, L. A. Keck, L. G. Conn, and S. 
J. Wentz. 

Available -_ fare USGS, Box 25425, Lake- 
wood, Co 5. USGS Water-Resources Investi- 
ae pene 84-4074, 1984. 414 p, 47 fig, 55 tab, 


Descriptors: *Water use, Water users, Available 
water, Surface water, Groundwater, Wells, 
*Drought effects, Aquifers, *Industrial water, 
*Tennessee. 


A state-wide water use survey was conducted of 
all public water suppliers and large, Aap vag 
industries in Tennessee. This rt contains a 
summation of the data received 463 public- 
water suppliers and 129 self-supplied water users. 
Analysis of the study results findings indicate 
that ——— communities in Tennessee do experience 
water supply, quantity-related short- 

ages. tol of 12 p lems were reported by 107 
on public water suppliers. However, only 22 of 
roblems were a result of inadequate source 
pnd ly. Although only three industries reported a 
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Water Law and Institutions—Group 6E 


water shortage problem, be were identified as 
having a potential water-supply source problem. 
West Tennessee was the only section of the state 
where all communities and industries surveyed re- 
ported an oinete water supply. The effects of a 
drought on the environment--specifically, wet- 
lands, fish wildlife, and recreational-users--are 
briefly described, although there was no evidence 
that water withdrawn by communities or industry 
would directly affect the environment. This study 
appears to verify the conclusions that an extended 
drought, although directly affecting the supply to 
some communities and industries, may actually 
affect water quality and wastewater treatment 
more accurately by decreasin; Sos ability of the 
source to ite wastes. (U; 

W86-03560 


CHALLENGES IN AFRICAN HYDROLOGY 
AND WATER RESOURCES: PROCEEDINGS 
OF THE HARARE 

Ministry of Water Development, Salisbury (Zim- 
babwe). 

For primary bibliographic entry see Field 2F. 
W86-03562 


APPLIED CLIMATOLOGY. 

Eidgenoessische Technische Hochschule, Zurich 
(Switzerland). Geographisches Inst. 

For primary bibliographic entry see Field 2B. 
W86-03846 


6E. Water Law and Institutions 


VIABILITY OF INTERBASIN, INTERSTATE/ 
INTERNATIONAL TRANSFERS OF WATER, 
Colorado State Univ., Fort Collins. 

For primary bibliographic entry see Field 6D. 
W86-03436 


HUMAN ADAPTATION ALONG THE COLUM- 
BIA RIVER 4700-1600 BP.: A REPORT OF TEST 
EXCAVATION AT RIVER MILE 590, NORTH 
CENTRAL WASHINGTON, 

Central Washington Univ., Ellensburg. 

J. C. Chatters, G. C. Cleveland, and D. E. Semko. 
Central Washington University Occasional Paper, 
No 1, Research Report 84-1, January 1984. 135 p, 
24 fig, 24 tab, 11 plates, 56 ref, 9 append. 
DACW67-82-C-0062. 


Descriptors: *Environmental effects, *Rivers, *Ar- 
cheology, Columbia River, Indians, Washington, 
Rufus Woods Lake. 


Test excavations were conducted at Columbia 
River Mile 590 near Belevedere, Washington, to 
assess archeological sites which could be impacted 
by a 10-ft rise in Rufus Woods Lake. Four time 
periods were identified: I, over 4700 years ago; II, 
4700-3500 years ago; III, "3500-2500 years ago; and 
IV, 3500-1600 years ago. The oldest known house 
structure, dating to 5300 years ago, in the state of 
Wi was discovered at site. This was 
oval, the round or square houses commonly 
found. In Period II the climate was warm, and the 
river flooded frequently. Pithouses were built on 
high terraces, except for field camps. As the river 
continued to , houses were built on the 
more stable fl plain as well as on high terraces. 
Hunting bere appeared at all locations. Erosion 
began about 2500 years ago with flash floods cut- 
ting away the flood plain and causing — 
sites for this period to be on higher ground. Settle- 
ment in occ near intermittent 
streams or no streams at all and changed with the 
nature of the river. (Cassar-PTT) 

W86-03460 


JOINT HYDROGEOLOGICAL SURVEYS, 


di: Chi es in African Hydrology_ and behao 
Reso nat nate the Harare S oy 
July 1984. IAHS Publication No. 144, 1984 P 2il. 


219, 1 fig, 2 


Descriptors: *Water policy, Geohydroloy sae 
veys, *Water resources development, * 

facilities, *Institutional constraints, Africa, pox 
ration, Geological surveys, International agree- 
ments, Monitoring, Wells, Hydrology. 


Many African countries are in need of hydrogeolo- 
gical investigations as a basis for the rational devel- 
opment of their groundwater resources. They lack 
the necessary research institutes, however, because 
of the low priority given to groundwater investiga- 
tions in the past. Experience has shown that at the 
national level the constraints to the rational devel- 
opment and management of the water resources 
are: the lack of a well defined water policy, lack of 
coordination, and conflicting interests between dif- 
ferent institutions. At the institutional level the 
constraints arise from weak management and the 
lack Me ame Siisan research institutes 
can be strengthen ‘ough cooperation programs 
with sister institutes from connie 4 that have well 
developed groundwater survey institutes. Such 
programs should aim at training national personnel 
(on-the-job and through courses), during the joint 
execution of hydrogeological investigations and 
water resources assessment projects. Education in- 
stitutions and other organizations responsible for 
water exploitation should be strengthened in a 
similar way. (Author) 
W86-03579 


HYDROGEOLOGICAL DATA COLLECTION, 
STORAGE, RETRIEVAL AND WATER LAW IN 
BOTSWANA, 


Botswana Geological Survey, Lobatse. 
For primary bibliographic entry see Field 7C. 
W86-03580 


LEGAL ENVIRONMENT OF A _ CONTAIN- 

MENT SITE: LAWS GOVERNING THE ACQUI- 

SITION, MAINTENANCE, AND OPERATION 

OF DREDGED MATERIAL DISPOSAL SITES, 

Army Engineer District, Galveston, TX. 

R. Harrison. 

In: Aquaculture in Dredged Material Containment 
Areas: Proceedings September 1982, Galveston, 

TX. Miscellaneous Paper D-83-2, October 1983. p 

191-196. 


Descriptors: *Legal as 
ture, *Ponds, *Water 
Leases, Property rights. 


ts, *Dredging, *Aquacul- 
w, Real estate, Easements, 


Prospective aquaculturists should be aware of the 
7 al instruments governing the ownership and use 
containment areas. The Corps of Engineers 
(CE) does not usually own disposal property, it 
only holds the easement to dispose of = 
material on the property. State real estate 
governs the rights and the relationships pertaining 
to the property. Disposal easements grant the 
holder the CE) all necessary and incidental rights 
to enjoy the easement, including construction and 
maintenance of levees, water control structures, 
etc. These do not have to be specifically identified 
in the easement instrument. The owner reserves all 
other rights. Activities by the owner or any leasor 
may not interfere with the easement holder in 
enjoying his easement rights, i.e., they may not 
interfere with the CE’s disposal activities. Clearly, 
as a first step, the leasor or prospective culturist 
must deal with both the owner, to lease the right to 
use the property for aquculture, and with the CE, 
to obtain a camuiat: detained for this activity. 
Only with these two a ents in hand can any 
other activity proceed. (Author) 
W86-03715 


LEGAL IMPLICATIONS OF COASTAL ERO- 
SION IN LOUISIANA, 

Louisiana State Univ., Baton Rouge. Sea Grant 
Legal Program. 

P. Hribernick, and M. Wascom. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 128-139, 50 ref. 





Field 6—WATER RESOURCES PLANNING 
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Descriptors: *Wetlands, *Erosion, *Legal aspects, 
*Louisiana, Marshes, Coastal marshes, Environ- 
mental effects, State jurisdiction, Mineral re- 
sources, Resource management. 


Erosion in the coastal zone of Louisiana has seri- 
ous legal consequences for all property owners-- 
private, State, and Federal. When a private proper- 
ty owner and the State are placed in an adversarial 
position, the general rule of Louisiana law dictates 
that erosion works against the private property 
owner’s interest and works in favor of the State’s 
interest. When the State and Federal Government 
are placed in an adversarial position, the general 
rule of law dictates that erosion works against the 
State’s interest and works in favor of the Federal 
Government’s interest. Following these general 
rules, if the forces of nature work to erode a 
private property owner’s land, he may lose title of 
that land which erodes, and is valuable mineral 
resources, to the State. Similarly, if the forces of 
nature work to erode the coastline of Louisiana, 
the State may lose to the Federal Government, 
title to land in the Outer Continental Shelf in an 
amount corresponding to the number of acres of 
coastline that eroded. At stake are invaluable 
mineral resources which pass with the ownership 
of the land. (Author) 

W86-03860 


ECONOMIC AND CULTURAL CONSE- 
QUENCES OF LAND LOSS IN LOUISIANA, 
Nicholls State Univ., Thibodaux, LA. Dept. of 


Science. 
For primary bibliographic entry see Field 6G. 
W86-03861 


6F. Nonstructural Alternatives 


LEVEE POLICY FOR THE NATIONAL FLOOD 
INSURANCE PROGRAM, 

National Research Council, Washington, DC. 
Committee on a Levee Policy for the National 
Flood Insurance Program. 

Available from the National Technical Information 
Service, Springfield, VA 22161 as PB83-134619, 
Price codes: A06 in paper copy. AO01 in microfiche. 
National Academy Press, Washington, DC. 1982. 
107 p, 5 fig, 3 tab, 6 app. 


Descriptors: *Levees, *Insurance, *Flood damage, 
*Fi plain management, *Flood control, *Policy 
making, *Economic aspects, Disasters, Local gov- 
ernments, Hazards, Inspection, Maintenance, Reg- 
ulation, Flood protection, Flood plain zoning, 
Earthworks, Embankments, Mapping, National 
Flood Insurance Program, Flood. insurance rate 
maps, Risks, Floodways. 


This report formulates principles for a levee policy 
to help make decisions regarding flood insurance 
rates, land occupancy regulation, flood insurance 
puchase requirements, siting of critical facilities, 
notification of flood hazard, and warning/evacu- 
ation programs. Recommendations are mainly di- 
rected to levees along rivers with conditions that 
may threaten life, not to levees on smaller streams. 
Levees fulfilling certain conditions of construction, 
inspection, and operation and maintenance are rec- 
ognized as reducing risks of flood damage. The 
pee nee responsibilities in floodplain develop- 
ment and levee management are also specified. For 
example, existing levees providing protection 
against 25-year floods and new levees providing 
a against 100-year floods generally reduce 
jood damage. However, each levee is evaluated 
individually. Guidelines are given for rating proce- 
dures and mapping flood plains. 
W86-03622 


6G. Ecologic Impact Of 
Water Development 


DISTRIBUTION AND RELATIVE ABUN- 
DANCE OF FISHES IN WISCONSIN; V: 
GRANT AND PLATTE, COON AND BAD AXE, 
AND LACROSSE RIVER BASINS, 

Wisconsin Dept. of Natural Resources, Madison. 


D. Fago. 
Technical Bulletin No 152, 1985. 112 p, 4 fig, 17 
tab, 27 ref, 2 append. 


Descriptors: *Baseline studies, *Fish populations, 
*Wisconsin, *River basins, *Surveys, Fish manage- 
ment, Natural resources, Species diversity, Water 
resources development, Data collections. 


A statewide survey of the island waters of Wiscon- 
sin was initiated by the Bureau of Research, Wis- 
consin Department of Natural Resources to estab- 
lish a comprehensive data base on the distribution 
and relative abundance of all fish species, including 
nongame species. The Grant and Platte, and Coon 
and Bad Axe, and La Crosse River basins were 
sampled from 1975 through 1982 by personnel 
from research at 327 stations, from fish manage- 
ment at 14 stations, and from U.S. Fish and Wild- 
life Service at 2 stations. An additional 124 stations 
were partially sampled by fish management per- 
sonnel. A total of 74 species was collected from the 
Grant and Platte River basin, 63 from the Coon 
and Bad Axe River basin, and 60 from the La 
Crosse River basin. The endangered boldeye and 
the threatened Ozark minnow were included in the 
sampling. The weed shiner, pirate perch, and mud 
darter on the ent’s watch list were also 
collected. Data from recent collections for the 
Grant and Platte, Coon and Bad Axe, and La 
Crosse River basins were compared to those from 
the 1900-28 and the 1950-74 periods. Twenty-four 
species which had not been previously reported 
were collected from the Grant and Platte River 
basin, 14 from the Coon and Bad Axe River basin, 
and 23 from the La Crosse River basin. Four 
species have apparently been extirpated from the 
Grant and Platte River basin, 14 from the Coon 
and Bad Axe River basin, and 4 from the La 
Crosse River basin. (Geiger-PTT) 

W86-03501 


INFLUENCE OF CHANNEL REGULATING 
STRUCTURES ON FISH AND WILDLIFE 
HABITAT: APPENDIX - VOLUME I, FIGURES 
AND PHOTOGRAPHS. 

Missouri Univ.-Rolla. Inst. of River Studies. 
Available from the National Technical Information 
Service, Springfield, VA 22161 as ADA-121582, 
Price codes: A12 in paper copy, AO1 in microfiche. 
ee 259 p, 228 fig, 70 photos. DACW43- 
81 1. 


Descriptors: *Channel improvements, *Naviga- 
tion, Channel morphology, Dikes, Earthwor! 
Spur dikes, Dams, Em! ents, Dam effects, En- 
vironmental effects. 


This appendix contains the following list of illus- 
trations: plan view of study area; study area trac- 
ings; dike histories; discharge aie ag (1981) 
data collection periods; plan and range lines; con- 
tour lines; dike profiles; velocity profiles; gradation 
curves; examples of bed and water area calcula- 
tions; an artificial substrate sampler; location of 
water quality and grab (dredge) sampling sites; 
river stages at Chester, Illinois, in 1981; the effect 
of river stage on gear efficiency; and various pho- 
tographs, both aerial and land, showing dikes used 
within the study area. The report to which this 
volume is appended, evaluates aquatic habitat di- 
versity, and various other physical characteristics 
in the vicinity of channel regulating structures, and 
recommends data needs and structural modifica- 
tions to protect fish and wildlife and maintain an 
acceptable navigating channel. (Halterman-PTT) 
W86-03509 


IMPOUNDED RIVERS: PERSPECTIVES FOR 

ECOLOGICAL MANAGEMENT, 

Loughborough Univ. of Technology (England). 

. of Geography. 

G. E. Petts. 

— Wiley and Sons, Chichester, England, 1984. 
p. 


Descriptors: *Rivers, *Reservoirs, *Dam effects, 
*Ecological effects, *Environmental effects, Reser- 
voir operation, Fisheries, Dams, Environmental 
impact statement, Water resources development, 
Channel morphology, Macroinvertebrates, Dam 
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construction, River basins, Water quality, Plank- 
ton, Fish. 


The book presents a geographical analysis of im- 
pounded rivers. It seeks to generate an improved 
awareness of the fate of rivers, and of the scale of 
=< in space and time after dam construction. 
The focus is placed initially on the physical and 
chemical alterations to river systems imposed by 
impoundment, and then on the implications of 
these alterations for the biological components. 
The first chapter describes the global distribution 
of impounded rivers, the history of related scientif- 
ic inquiry, and the spatial variability of natural 
river s' leading to a preliminary appraisal of 
the different effects of impoundment. Chapter two 
considers the primary effects of impoundment 
upon hydrological characteristics, while chapter 
three examines the impacts on water quality. Chap- 
ter four studies the effects of river impoundment 
on the mineral and plankton components of seston 
transport. The effects of these pri impacts 
upon channel morphology is examined in chapter 
five. In chapter six, aquatic, riparian, and flood- 
plain vegetation changes are discussed. The effects 
of these changes on the benthic macroinvertebrates 
and on fish and fisheries are discussed in chapters 
seven and eight, respectively. In chapter nine, the 
environmental considerations that are most perti- 
nent to successful river management are discussed, 
namely the problems of forecasting ecological 
change prior to impoundment, and the potential 
effectiveness of responsive approaches. (Geiger- 


PTT) 
W86-03516 


DIRTY DEVIL PROJECT: CLASS Ii CULTRAL 
RESOURCES INVENTORY IN CENTRAL 


UTAH, 
P-III Associates, Inc., Salt Lake City, UT. 
B. L. Tipps, and K. W. Russell. 

Cultural Resources Report 8402-1-8406, 1984. Cul- 
tral Resources Program: Bureau of Reclamaton. 45 
p, 8 fig, 6 tab, 73 ref, 1 append. 


Descriptors: *Land use, *Cultural resources inven- 
tory, *Planning, *Water quality control, *Salt 
ponds, Salinity, Saline water intrusion, i 

water, Water quality management, Ecological ef- 
fects, Ponds, Topology, Intermittent streams. 


The rt documents the results of a Class II 
cult resource inventory conducted for the 
Bureau of Reclamation in central Utah. The work 
was required to collect data on cultural resources 
prior to the construction of salinity ponds along 
several intermittent drainages near Hanksville and 
Emery, Utah. The work was part of the Dirty 
Devil Salinity Project, an endeavor designed to 
reduce salt flow into Muddy Creek and the Dirty 
Devil River through the construction of the salini- 
ty ponds. The inventory was necessary to assist the 

ureau of Reclamation in fulfilling their legal obli- 
gations and environmental planning responsibilities 
concerning cultural resources. A pedestrian survey 
of approximately 650 acres resulted in the discov- 
ery and documentation of six prehistoric sites 
within the study area. Although the sites vary in 
size and density, all of the sites can be character- 
ized as lithic scatters or lithic source area. Due to a 
lack of diagnostic artifacts and/or features, none of 
the sites could be identified according to cultural 
affiliation or chronological placement. None of the 
sites are ee eae eligible to be re- 
corded in the Nati Register. (Geiger-PTT) 
W86-03518 


FINAL ENVIRONMENTAL IMPACT STATE- 
MENT: REGIONAL FLOOD CONTROL TONA- 
von CREEK, GENESEE COUNTY, NEW 
Corps of Engineers, Buffalo, NY. Buffalo District. 
For primary bibliographic entry see Field 4A. 
W86-03626 


IMPACTS OF FLOODING REGIME MODIFI- 
CATION ON WILDLIFE HABITATS OF BOT- 
TOMLAND HARDWOOD FORESTS IN THE 
LOWER MISSISSIPPI VALLEY, 





Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

C. V. Klimas, C. O. Martin, and J. W. Teaford. 
Technical Report EL-81-13, October 1981. Final 
Report. 200 p, 15 tab, 300 ref, append. 

Descriptors: *Flood plain management, *Floods, 
*Forests, *Wildlife habitats, Hardwood, Aquatic 
animals, Literature review, Logging, Land clear- 
ing, Mississippi River. 


This is a literature review concerning the impacts 
of flooding regime modification on bottomland 
hardwood forest wildlife habitats of the lower 
Mississippi Valley. The composition and structure 
of the bottomland forest are an important determi- 
fiant of the quality and type of wildlife habitat 
available. These forest characteristics are largely 
influenced by the flooding regime. Overstory di- 
versity and perennial iversity and pro- 
ductivity are lowest in near- ently flooded 
habitats and increase in areas flooded less frequent- 
ly and for shorter periods of time. Nonflooded 
areas are often, but not always, less diverse and 
productive than infrequently flooded areas. Tree 
growth, regional habitat diversity, and land clear- 
ance patterns may also be influenced by modifica- 
tions to the hydrologic regime. Bo d forests 
are considered luctive wildlife habitat due to 
high soil fertility, abundant moisture, and the di- 
versity and abundance of wildlife food and cover. 
Modifica tions in the magnitude, freq 

duration of flooding are expected to bring about a 
wide variety of impacts on different species. Im- 
pacts of flooding regime modifications are dis- 
cussed for mammals, birds, reptiles, and amphib- 
i Aquati semiaquatic species enerally 
adversely affected by flood reduction and are ben- 
efitted by normal flooding say apache ay an that 
are Lapeer terrestrial may be severely impact- 
ed by major flooding events, but they may respond 
more to secondary influences such as land clearing 
and logging. Where known, both direct and indi- 
rect impacts of flooding regime modifications are 
discussed by species or species groups occurring in 
the study area. 
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EFFECTS OF FLUCTUATING RESERVOIR 
WATER LEVELS ON FISHERIES, WILDLIFE, 
AND VEGETATION: SUMMARY OF A WORK- 
Army Baginase Wearunps Ripeiliast 8 

y ‘aterways iment Station, 
Vicksburg, MS. Environmental Lab. 
Miscellaneous Paper E-83-2, U.S. Army Environ- 
mental and Water Quality Operational Studies, 
July 1983, Final Report. Edited by Hollis H. Allen 
and Larry R. Aggus. 55 p. 


; “Environmental effects, *Habitats, 
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raised in spring to promote spawning and lowered 
in summer to permit regrowth of vegetation. Fall 
and winter drawdown is often used to control 
aquatic vegetation and concentrate prey species. 
Drastic and prolonged drawdown for revegetation 
and later restocking of fish is effective but often 
conflicts with reservoir tion. In coldwater 
reservoirs, management policies usually favor sal- 
monids over vegetation. 

W86-03642 


POTENTIAL BIOLOGICAL IMPACTS OF 
NAVIGATION TRAFFIC, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

T. D. Wright. 

Miscellaneous Paper E-82-2, U.S. Army Environ- 
mental and Water Quality Operational Studies, 
June 1982. Final Report. 25 p, 28 ref. 


Descriptors: *Navigation, *Aquatic life, *Environ- 
mental effects, *Water pollution sources, *Sedi- 
mentation, *Transportation, Literature review, 
Ships, Turbulent flow, Aquatic animals, Aquatic 
environment, Suspended solids, Propellers, Waves, 
Water current, Aquatic insects, Insects, Draw- 
down, Dissolved oxygen, Oxygen, Particulate 
matter, Nutrients, Fate of pollutants, Oil spills, 
Chemicals. 


A literature search was conducted to identify re- 
search relating physical and chemical a as- 
sociated with navigation traffic potential biological 
impacts. It was found that, although some informa- 
tion on physical and chemical changes was avail- 
able, documentation to demonstrate biological im- 
pacts was generally lacking. Where possible im- 
pacts were identified, they were observed at the 
organism level, rather than population, communi- 
ty, or ecosystem level. A particular problem was 
encountered in attempting to separate impacts of 
navigation from those es by — a 
anthropo; perturbations. It was concluded that 
cidinaioal tupaat analysis beyond the organism 
level may not be within existing state-of-the-art 
technology. (Author) 
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CONTAMINANTS IN THE UPPER MISSISSIP- 
RIVER: OCEEDINGS 


Butterworth, Boston. 1984. Edited by James G. 
Weiner, Richard V. Anderson, and David R. 
McConville. 368 p. 

Descriptors: *Environmental effects, *Fate of pol- 
lutants, Rivers, *Sediments, *Erosion, *Channel- 
ing, *Aquatic habitats, Aquatic animals, Backwa- 
ter, Metals, Wildlife, Water quality, Planning, 
*Mississippi River. 


Concerns for the future of the Upper Mississippi 
River were ted at a meeting featuring syn- 
thesis and original research pa The ecological 
history of this section of the river emphasized the 
effects of channel improvement, starting with rudi- 


lakes are likely to become marshes within 50-100 
ears. Analysis of trace substances in water, wild- 
ife, plants, and sediments indicated that levels of 

i i ium, , and 
sections, namely Lake 

Pepin, Fountain City Bay, and other pools down- 

stream of the Twin Cities region. Concentrations 

of polychlorinated biphenyls and organochlorine 
icides in sediments and waterfowl eggs were 

documented. Monthly water chemistry monitorin; 

of 12 common showed that most vari- 

ations were to river discharge rates. A 

ical model was used to predict impacts of 
navigation on the river for the near future and for 

the years 2000 and 2040. 
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ECOLOGICAL HISTORY OF THE UPPER 
MISSISSIPPI RIVER, 

Winona State Univ., MN. 

C. R. Fremling, and T. O. Claflin. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 5-24, 7 fig, 22 ref. 


Descriptors: *Environmental effects, *Ecological 
effects, Rivers, *Aquatic habitats, *Channel im- 
rovement, ‘*Navigation, History, Mississippi 
iver, Aquatic life, Fish, Wetlands, Sedimentation, 
Invertebrates, Sediment transport, Erosion, Dams, 
Locks, Rivers and Harbors Act, Marshes, Water 
pollution sources. 


The Upper Mississippi Valley, opened to Cauca- 
sians by Joliet’s explorations in 1673, was the site 
of rapid 8 ener me growth and trading during the 
1700’s. This section of the river was surveyed in 
the early 19th century. The beginning of steamboat 
travel in 1823 led to navigation improvements by 
the Army Corps of Engineers starting in 1824. 
Settlements continued to grow in number and pop- 
ulation, stimulating cutting of forests for lumber 
and agricultural activities, particularly steepland 
farming. These practices contributed to erosion 
and degradation of the river system. The Rivers 
and Harbors Acts of 1878, 1890, and 1907 resulted 
in channel di ing and other construction works 
in the section from Minneapolis to the Ohio River. 
These works used wing and closing dams, shore 
protection, and auxiliary dredging, permitting 
open-channel navigation. By 1870 the fisheries 
were rapidly declining as a result of wide fluctua- 
tions in water level which stranded fish in backwa- 
ters. Fish rescue operations were begun in 1879 
and continued until the 1950’s in a few locations. 
In the 1930’s more extensive channelization 
projects started. The channel was deepened to 9 ft 
by construction of locks and dams (29 built durin, 
this period), supplemented by dredging. As a result 
of the impoundments, the river habitat has 
changed, vastly increasing the marsh area and 
slack water area habitat available for invertebrates, 
periphyton, fish (139 species), furbearers, and wa- 
terfowl. Some long-term detrimental changes 
caused by the channel modifications include accel- 
erated sedimentation (changing wetlands into 
floodplains), eutrophication, and accumulation of 
industrial wastes. 

W86-03738 


ROLE OF CONTAMINANTS IN THE DECLINE 
OF THE ILLINOIS RIVER: IMPLICATIONS 
FOR THE UPPER MISSISSIPPI, 

Illinois Natural History Survey, Champaign. 

R. E. Sparks. 

In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 25-66, 17 fig, 103 ref. 


Descriptors: *Environmental effects, *Water pollu- 
tion effects, *Ecological effects, Rivers, *Aquatic 
habitats, *Channel improvement, *Navigation, 
Mississippi River, Aquatic life, Fish, Wetlands, 
Sedimentation, Invertebrates, Sediment transport, 
Erosion, Agricultural watersheds, Marshes, Water 
pollution sources, Illinois River, Vegetation, 
Aquatic plants, Lakes, Water quality, Waterfowl, 
Clams, Ducks. 


The Illinois River, similar in geologic origin, histo- 
ry, and stream biota to the Upper Mississippi 
River, has suffered ecological changes from human 
activities since 1870. The river channel has been 
deepened in the center. Fingernail clams, snails, 
naiads, caddisflies, —— bass, mayflies, and 
other aquatic species have disappeared or dimin- 
ished significantly. Water levels and sediment 
transport have increased. Sediments are suspended 
and relocated by boat traffic. Quiver Lake, adjoin- 
ing the river, has changed from a clear lake with 
aquatic vegetation and an abundance of macroin- 
vertebrates to a sediment-filled basin, rapidly turn- 
ing into a willow-cottonwood forest. Nearby 

ompson Lake, which contained abundant fish, 
waterfowl, and muskrats in the 1870’s was drained 
and turned into farmland. The Upper Mississippi is 
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less susceptible to changes of this type because it is 
larger and land use more favorable (more or- 
chards, hay, and pastures and less plowed land). 
Nevertheless, during drought, warning signs 
appear in the Mississippi, namely high ammonia 
levels, low dissolved oxygen levels, decline in fin- 
gernail clams. A study of the Upper Mississippi 
may help prevent the irreversible changes that 
have occurred in the Illinois River. 
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SEDIMENTS OF THE UPPER MISSISSIPPI 
: THEIR SOURCES, DISTRIBUTION, 
AND CTERISTICS, 


CHARA\ , 
Winona State Univ., MN. 
For a bibliographic entry see Field 2J. 
W86-03740 


RECENT RATES OF SEDIMENTATION IN 
THE MISSISSIPPI RIVER, 
icultural Research Service, Durant, 
‘ater Quality and Watershed Research Lab. 
= ror bibliographic entry see Field 2J. 


OK. 


INVESTIGATION OF EFFECTS OF NAVIGA- 
TION TRAFFIC ACTIVITIES ON HYDROLOG- 
IC, HYDRAULIC, AND GEOMORPHIC CHAR- 
ACTERISTICS IN THE UPPER MISSISSIPPI 
RIVER SYSTEM, 

Simons, Li and Associates, Inc., Fort Collins, CO. 
For primary bibliographic entry see Field 5B. 
W86-03750 


CONTAMINANTS IN THE UPPER MISSISSIP- 
PI RIVER: SUMMARY AND CONCLUSIONS, 
gg pane Survey, Menlo Park, CA. 

S. N. Luoma. 


In: Contaminants in the Upper Mississippi River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium, Butter- 
worth, Boston. 1984. p 345-356, 23 ref. 


Descriptors: *Environmental effects, *Fate of pol- 

lutants, *Aquatic habitats, Rivers, *Channeling, 

Sediments, Erosion, Locks, Dams, Navigation, 

— Ecological effects, Aquatic animals, 
ife. 


Within an ecologically relevant temporal context 
(more than 100 years) the Upper Mississippi can be 
viewed as a system responding to perturbations 
that drastically changed the direction of natural 
successional trends between 1900 and 1930. The 
system appears to be moving rapidly toward the 
ecological simplification that so often characterizes 
human perturbation: fewer waterfowl, less benthic 
diversity, and poorer fisheries. Such a fate would 
be less likely in an unchanneled, free-flowing river. 
Superimposed on the trends initiated by physical 
modification is an input of toxic and organic 
wastes, which the system will be increasingly less 
able to assimilate as succession pri and 
which have played some detectable role in biologi- 
cal simplification of at least one major tributary. 
The present trend of change in the Upper Missis- 
sippi was established 50 to 75 years ago when the 
river was channelized and the locks and dams were 
constructed. Better waste treatment, less use of 
toxins in the watershed, and more soil conservation 
could slow the trend toward ecological simplifica- 
tion. The need for these expensive mitigating meas- 
ures is much greater today than if the system had 
not been modified physically. The ultimate fate of 
the river is now a function of its new identity, 
which includes a series of partial impoundments. 
The major question is how to slow or reverse 
succession in these input-sensitive impoundments. 
If possible at all, this will only occur if humans 
assume responsibility for the assimilative functions 
a nag by the free-flowing river. (Author) 
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WYCOAL GAS COAL-GASIFICATION 
PROJECT; PRELIMINARY DRAFT ENVIRON- 
MENTAL IMPACT STATEMENT, VOLUME 2. 
yaaa ad Consultants, San Francisco, 


For primary bibliographic entry see Field 5G. 
W86-03840 


PROCEEDINGS: 2ND ANNUAL GULF OF 
MEXICO INFORMATION TRANSFER MEET- 
ING. 

Minerals Management Service, Metairie, LA. Gulf 
of Mexico OCS Regional Office. 

For primary bibliographic entry see Field 10D. 
W86-03841 


PROCEEDINGS OF THE CONFERENCE ON 
COASTAL EROSION AND WETLAND MODI- 
FICATION IN LOUISIANA: CAUSES, CONSE- 
QUENCES, AND OPTIONS. 

Louisiana Universities Marine Consortium, Chau- 
vin. 

For 4 bibliographic entry see Field 2J. 
W86-03850 


WETLAND LOSS DIRECTLY ASSOCIATED 
WITH CANAL DREDGING IN THE LOUISI- 
ANA COASTAL ZONE, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

W. B. Johnson, and J. G. Gosselink. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 60-72, 5 fig, 6 tab, 15 ref. 


Descriptors: “Wetlands, ‘*Canals, *Dredging, 
“Moret, *Louisiana, Canal construction, Inland 
waterways, Banks, Erosion, *Bank erosion. 


Wetland losses resulting from canals, including ini- 
tial construction practices and subsequent canal 
bank erosion, are discussed. Results of field meas- 
urements indicated that the average width of 
newly dredged canals exceeded the it specifi- 
cations by 13.4 m. The total width affected, includ- 
ing berm and spoil deposits, exceeded the permit 
specifications by an average of 81.7 m. Continued 
widening due to erosion, as illustrated by several 
case histories, is discussed. Canals in areas of great- 
est boat activity widened at a rate of 2.58 m/yr, 
while those in areas of minimal boat activity wid- 
ened at a rate of 0.95 m/yr. (Halterman-PTT) 
W86-03854 


CANALS AND WETLAND EROSION RATES 
IN COASTAL LOUISIANA, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

R. E. Turner, R. Costanza, and W. Scaife. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 73-84, 7 fig, 2 tab, 15 ref. 


Descriptors: “Wetlands, *Canals, *Dredging, 
*Marshes, *Louisiana, Canal construction, Inland 
waterways, Banks, Erosion, *Bank erosion. 


Canals have increased in area from practically zero 
at the beginning of the century to about 2.4% of 
the Louisiana coastal surface area in 1978. The 
annual increase in canal area is continuing to climb 
in 1981 as a result of new canal dredging and the 
widening of existing canals. Land loss rates across 
the coastal zone since the 1890’s, among hydrolog- 
ic units, and within areas of similar substrates and 
equal distances to the coast, are all positively relat- 
ed to estimates of canal density. Further, estimates 
of land loss at zero canal density (from regression 
equations) are similar to the 7,000 year coast-wide 
rate of gain in land. Within 7 1/2’ quadrangle 
maps, the new ‘holes’ or ponds in the marsh have 
appeared close to canals, not near natural channels. 
Coastwide, canal surface is about 10% of the total 
land loss. Based on the analysis presented, it was 
concluded that coastal erosion rates in Louisiana 
are largely an indirect result of canal dredging 
activities or use. The mechanism for the effect 
probably involved an alteration in wetland hydrol- 
ogy, but a complete understanding is presently 
lacking. (Author) 
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EFFECT OF COASTAL ALTERATION ON 
MARSH PLANTS, 

Louisiana State Univ., Baton Rouge. School of 
Forestry and Wildlife Management. 

For primary bibliographic entry see Field 2L. 
W86-03856 


EFFECTS OF WETLAND DETERIORATION 
ON THE FISH AND WILDLIFE RESOURCES 
OF COASTAL LOUISIANA, 

Fish and Wildlife Service, Lafayette, LA. 

For primary bibliographic entry see Field 2L. 
W86-03857 


SOME CONSEQUENCES OF WETLAND 
MODIFICATION TO LOUISIANA’S FISHER- 


IES, 

Louisiana Dept. of Wildlife and Fisheries, Baton 
Rouge. 

For primary bibliographic entry see Field 2L. 
W86-03858 


WETLAND LOSSES AND COASTAL FISHER- 
IES: AN ENIGMATIC AND ECONOMICALLY 
SIGNIFICANT DEPENDENCY, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 2L. 
W86-03859 


ECONOMIC AND CULTURAL  CONSE- 
QUENCES OF LAND LOSS IN LOUISIANA, 
Nicholls State Univ., Thibodaux, LA. Dept. of 
Earth Science. 

D. W. Davis. 

IN: Proceedings of the Conference on Coastal 
Erosion and Wetland Modification in Louisiana: 
Causes, Consequences, and Options, October 5-7, 
1981, Baton Rouge, Louisiana. FWS/OBS-82/59, 
September 1982. p 140-158, 50 ref. 


Descriptors: *Wetlands, *Erosion, *Economic as- 
pects, *Louisiana, Marshes, Coastal marshes, Envi- 
ronmental effects, Louisiana, Wildlife, Resource 
management, Fisheries. 


Various aspects of the loss of lowland marshes 
along the coast of Louisiana are discussed. An 
important nursery ground and habitat for migrato- 
ry waterfowl, fur and hide-bearing animals and 
fisheries will be lost. ‘High’ land, already scarce, 
will be at a premium and the cumulative economic 
effect is estimated to be in the billions of dollars. 
Loss of offshore oil royalties is estimated to be 
nearly $20 million for each mile of coastal retreat. 
The loss of unique lifestyles and cultural heritage is 
also discussed. (Halterman-PTT) 
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SOME CRITICAL ISSUES WITH MONITOR- 
ING CRYSTALLINE ROCK AQUIFERS FOR 
GROUNDWATER MANAGEMENT IN RURAL 


Prakla-Seismos Geomechanik, Accra (Ghana). 
For Spore bibliographic entry see Field 2F. 
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APPRAISAL OF SEDIMENT TRANSPORT 
MEASUREMENT IN GHANAIAN RIVERS, 
Water Resources Research Inst., Accra (Ghana). 
S. A. Akrasi, and N. B. Ayibotele. 

IN: Challenges in African Hydrology and Water 
Resources: i gs of the Harare Symposium, 
July 1984. [AHS Publication No 144, 1984. p 301- 
312, 5 fig, 4 tab, 20 ref. 


Descriptors: *Network design, *Erosion, *Sedi- 
ment transport, *Sediment yield, Data collections, 





By ng data collections, Ghana, Volta River, 
Rivers, Bed load, Sedimentation. 


A sediment monitoring network for Ghana is pro- 
posed. Existing data are used to establish a frame- 
doubiful data and fl in is designed to confirm 
doubtful data and fill in missing information. Thus, 
a less expensive network is ible. Current sedi- 
Setntation problems involve construction of 
Gretan over the Tano River, the effect of gold 
on the Offin River, mer or ge around 

the in’ of several water s! - 


upplies, and sedimen: 
tation in the Oti River. In the Volta drainage basin 
parce size dtibuton ofthe suspended fed, the 
icle size distribution o! si 
relationship between runoff sediment dis- 
charge per unit area of land, and sediment dis- 
charges of several tributaries. In the southern and 
coastal ¢ basins, more must be known about 
the load, sediment transport at higher 
river discharges, and further measurements to con- 


firm the station and regional rating curves. 
W86-03586 sae 7 


EVALUATING CHANGES IN DIKE FIELD 
FISHES WITH COMMUNITY INFORMATION 


INDIC 
Oak National Lab., TN 
HN Po vino, M. P. Farrell, and C. H. 


Technical ‘Report E-83-14, June 1983. Final 
Report. U. S. Army Environmental and Water 
Quality Studies, Army Engineer Ex- 


Waterways 
periment Station, Vicksburg, MS. 47 p, 21 fig, 6 


rs: *Network design, *Fish populations, 
*Dikes, *Aquatic — *S 


Researchers characterizing ecological 
ae fen eed with the problem of calaping 
ge species into a single numeric ex; 

of community structure. Historically, quantitative 

pan «ple eowe bare have ——— to assess 
temporal changes in ecological commu- 

nities. However, other classification estimates (e.g., 

binary similarity coefficients and quantitative dis- 

similarity measures) offer methodo! 


mat wen be tases Fs 

OS eee rrteoe 

was on eunumive wi cemaniitad 
hoop net and seine information. Of the fami 


illy true when species 
ly variable, which is the 
case in many fisheries assessments. (Author) 
W86-03628 


WATER QUALITY MONITORING: A SYS- 
TEM’S 


ceed Guicdligaans 
R. C. Ward. 
— from the National Technical Information 
Service, S, VA 22161 as bg en 
Price codes: AQ3 in trate Fal copy, AOl in 
In: Nonpoint Ni —_ of Mi Water 
Supply Sources: Issues of Analysis Control, 
of an IIASA Task Force Meeting, 


| microfiche. 


February 10-12, 1982, Laxenburg, Austria. Series 
No. CP-82-S4, 1982. p 163-205, 1 fig, 65 ref. 


Descriptors: “Monitoring, *Water q uality, *Non- 
cone liution sources, *Sampling, *Water analy- 
letwork design, Data acquisition. 


Water quality monitoring is an effort to obtain 
information about the physical, chemical and bio- 
logical characteristics of water via statistical sam- 
pling. The usefulness of the information is highly 
t upon a ae program, or system, 
beng rr properly designed and operated. A monitor- 
is defined as a sequence of operations; 
G) sample sample poh erserh (2) laborat analysis; (3) 
data handling; (4) data analysis; and (5) information 
utilization. design of each component is dis- 
cussed in the context of how it affects the overall 
usefulness of the resulting information. The data 
collection/utilization balance, a scientific under- 
standing of water quaiity, data utilization strategies 
and network documentation are specific 
of monitoring where improvements can be 
— thus greatly enhancing our ability to obtain 
information on water quality. With the sys- 
pective of monitoring and a discussion of 
tens perp for — it is hoped that the 
pe aged re role water quality — —— 
play in management of water quality 
can be more hemp visualized and that monitor- 
ing, with its better defined role, will ultimately 
provide a basis for a much more scientific under- 
standing of water quality than that currently avail- 
able. (Author) 
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CAN THE LINEAR BALANCE MODEL BE EX- 
TENDED TO THE WHOLE ALPS, 
Laboratoire de Glaciologie et Geophysique de 
YEnvironnement, Grenoble (France). 


For primary bibliographic entry see Field 2C. 
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PROBLEMS ON THE UPPER MISSISSIPPI 
RIVER AND ITS TRIBUTARIES: NEED FOR A 
po ae a og RESOURCE MONITORING 


OGRAM, 
Columbia National Fisheries Research Lab., La 
WIL. Field Research Station. 
G. A. Jackson, C. E. Korschgen, P. A. Thiel, J. M. 
Besser, and D. W. Steffeck. 
In: Contaminants in the Upper Mississippi River: 
ee ee Loe ae ot te 


earn, aa Research Consortium, Butter- 
worth, 1984. 325-343 p, 1 fig, 14 ref. 


Descriptors: *Network design, *Planning, *Envi- 
ronmental effects, Fcc *Aquatic habitats, 
Rivers, Mississippi River, Erosion, Sedimentology, 
Fate of pollutants, Wildlife, Great River Environ- 
mental Action Team, Recreation, Habitats. 


and site involved in mitigation, 
habitat rehabilitation. 
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DESIGN OF A HYDROCHEMICAL DATA 
COLLECTION PROG! 

Ministry of Agriculture, Jerusalem (Israel). Hydro- 
logical Service. 

Y. Bachmat. 

IN: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the U; Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 153-165, 2 tab, 14 ref. 


Descriptors: *Hydrologic data collections, *Data 
uisition, *Data interpretation, “Decision 

ig, *Network design, *Economic 

ts, *Resources management, Data collections, 
Management planning, Chemical properties, 
Design criteria. 


Collection of hydrochemical data is considered in 
the context of producing data, which may be used 
for managing natural water resources and their 
interaction with the human-controlled environ- 
ment. Imperfect data and/or misuse of information 
result in opportunity losses owing to suboptimal 
ment desicions. The value of data is meas- 
ured by their actual contribution to the reduction 
of risk associated with errors. This contribution 
can be increased by improving the utilization hd 
exiting data i the decison making proces und 
the acquisition of new usable data. Both ways a 
time and require an investment of human and fi- 
nancial resources. An optimal data collection pro- 
gram is one which covers both the structural and 
non-structural aspects, is physically realizable and 
economically optimal in a space-time framework. 
The design of the program involves identifying 
information errors and their relation- 
Gants deacenantan teen to the design 
parameters of the program. The problem of plan- 
ning a hydrochemical data collection program is 
oo septate pce ae me some So 
ig process is emphasized. Outlines of the 
easibility study of the program and of the steps 
comprising the preliminary design of the observa- 
tion network are given. The need to match the 
types of decisions to be made at the various phases 
ofthe plain ig process with the methods of arriv- 
ing at the decisions is emphasized 
W86-03767 


TEMPORAL CHANGES IN GROUND WATER 
QUALITY IN THE PHREATIC ZONE UTTAR 
PRADESH (INDIA) AND THEIR IMPACT ON 
SAMPLING SCHEDULE, 

Central Chemical Lab., Lucknow (India). 

For primary bibliographic entry see Field 2F. 
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RELIABILITY OF INFORMATION IN HY- 
DROGEOCHEMICAL INVESTIGATIONS, 
Akademiya Navuk BSSR, Minsk. 
L. Babiy. 
poe Hi rirochemical Balances of Freshwater Sys- 
of the U; Symposium, Sep- 
coaiber 1984. IAHS-AISH Publication No 150, 
1984. p 179-185, 12 ref. 
Descriptors: *Water sampling, *Geochemistry, 
*Hydrological data collections, *Data interpreta- 
tion, *Errors, *Theoretical analysis, *Geohydro- 
jay: *Thermodynamics, Data collections, Hydro- 
A rveacue Statistical models, Statistical meth- 
ies. 
The reliability of hydrogeochemical conclusions 
the quality of anor pat. By data. 
hemistry are associated with the 
object of study (type of natural water and its 
pane 9 the method of study (instruments and 
) and by the quality of the in- 
vestigation The reliability of hydrogeochemical 
conclusions also depends on the methods of data 
interpretation used. Errors in interpreting statisti- 
cal results occur when linear connections of a 
statistical model are identified with the natural 
situation. Investigations of stagnant waters should 
not be — onc terization ee com- 
ponents alone since o matter jominates in 
this type of water. Uhvical chentoel modelling, 
based on methods of equilibrium thermodynamics 
and allowing only for thermodynamic constants 
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for inorganic matter, provides only a qualitative 
characteristic of system development. The reliabil- 
ity of hydrogeochemical data is increased if silt, 
soil and pore waters are studied simultaneously 
with the various water types and if modern analyti- 
cal methods of geophysical and other sciences are 
also ied. 


W86-03769 


CONDITIONS AND FREQUENCY OF SAM- 
PLING FOR ELUCIDATIONS OF TRANSPORT 
MECHANISMS AND ELEMENT B 


JUDGETS IN 
UPLAND DRAINAGE BASINS, 
Aberdeen Univ. (Scotland). t. of Soil Science. 
A. C. Edwards, J. Creasey, and M. S. Cresser. 
In: Hydrochemical Balances of Freshwater Sys- 
tems: Proceedings of the Uppsala Symposium, Sep- 
tember 1984. IAHS-AISH Publication No 150, 
1984. p 187-202, 10 fig, 4 tab, 19 ref. 


Descriptors: *Water sampling, *Chemical proper- 
ties, *Hydrologic data collection, *Storm runoff, 
*Seasonal variation, *Regression analysis, *Cy- 
cling nutrients, Sampling, Automation, Planning, 
Catchment areas, Data collections, Storm water, 
Weathering, Sulfur, Data interpretation, Leaching, 
Nitrogen. 


Strategies appropriate for sampling geochemical 
weathering rates of two typical upland drainage 
basins in the Grampian Region of North East 
Scotland are discussed. When omy a sampling 
program for the study of factors influencing the 
solute composition of natural waters or for the 
estimation of the net inputs and outputs of — 
to and from drainage basins, it is particularly im- 
portant to assure sufficient sampling frequency 
over the winter months. Seasonal trends in concen- 
tration are of considerable importance in studies 
involving N cycling, and to a lesser extent, sulfate- 
S cycling. Sampling before and after storms is 
important because storm events can greatly alter 
the concentrations of certain stream constituents 
through dilution or leaching during overland flow. 
Since increasing sampling frequency is often unfea- 
sible, regression equations may be employed to 
relate concentration to discharge. For detailed 
studies of changes in solute composition with time 
through precipitation events, the variability of 
rainwater composition with time, and, for larger 
basins, over the catchment, should not be over- 
looked. The operation of a simple, inexpensive 
mechanical device for automatic fractionation of 
precipitation and drainage water samples through- 
out storm events is described. 

W86-03770 


SUBSURFACE INVESTIGATION FOR DREDG- 
ING PROJECTS, 

Canonie Engineers, Chesterton, IN. 

R. F. Brissette. 

IN: Management of Bottom Sediments Containing 
Toxic Substances: Proceedings of the 9th US/ 
Japan Experts Meeting. March 1985. p 210-225, 5 
fig, 1 tab, 3 ref. 


Descriptors: *Dredging, Harbors, Test holes, Test- 
ing procedures, Tunnels, Tunneling, Channel im- 
provement. 


ore and tunnel projects have achieved con- 


siderable notoriety within the geotechnical com- 
munity. On reviewing the history of many of these 
projects, it becomes apparent that the reputation 
arises not from a failure to adopt so-called ‘state-of- 
the-art’ technology, but rather a failure to organize 
investigations to address anticipated problems and 
to understand the significance of the data acquired. 
Even when these two elements are present, 
projects flounder when those charged with execut- 
ing the work do not have a clear grasp of the 
engineering properties of the materials they are 
likely to encounter. As dredging techniques are 
more frequently being used to correct environmen- 
tal problems, the techniques of investigation and 
data management will assume greater importance. 
The problems of establishing the types of data to 
be acquired, the extent of the data, and how it is to 
be used are still with us. Failure to address these 
problems rigorously results in excessive costs, un- 
satisfactory project results, and, in some cases, 


abandonment of projects altogether. Suggestions 
for methods to solve these problems are made. 
They include examination of the literature and of 
existing records, charting an investigative plan, and 
the appropriate use of laboratory analysis and geo- 
technical engineering. (Halterman-PTT) 
W86-03881 


7B. Data Acquisition 


1981 CCOPE PROBE MESONET CALIBRA- 
TION AND MAINTENANCE PROCEDURES, 
Montana Dept. of Natural Resources and Conser- 
vation, Helena. 

L. Holman, and J. McInerney. 

Technical Report, June 1983. 67 p, 11 fig, 6 tab, 5 
ref, 3 append. 1-07-81-V0175. 


Descriptors: *Measuring instruments, *Meteoro- 
logical data collection, Data collection, Coopera- 
tive Convective Precipitation Experiment, Porta- 
ble Remote Observation of the Environment me- 
sonet, Calibration, Monitoring, Quality control, 
Wind, Temperature, Atmospheric pressure, Hu- 
midity, Precipitation, Maintenance. 


Preparation and shutdown activities associated 
with the operation of the 1981 CCOPE (Coopera- 
tive Convective Precipitation Experiment) 
PROBE Mesonetwork involved testing and cali- 
brating instruments to assure a quality data set. 
Data quality control was sought during all phases 
of the 1981 CCOPE PROBE Mesonetwork oper- 
ations for wind speed, wind direction, temperature, 
pressure tendency, relative humidity, and precipi- 
tation instruments and for the electronic interfac- 
ing and transmission equipment. Testing of equip- 
ment began in August 1979 and continued “or 
June 1982. Because of the Prowotpe nature of the 
PROBE stations, many of the calibration proce- 
dures and techniques had not been thoroughly 
tested for operations in Montana. Subsequently, 
the further calibration and maintenance measures 
were at times by trial and error. Calibration and 
maintenance exhibited reasonable consideration for 
the many constraints encountered. As a result, the 
data quality for each parameter was generally 
good. Overall station performances were consid- 
ered acceptable. (Author) 

W86-03481 


JOINT HYDROGEOLOGICAL SURVEYS, 
GRW Engineers, Lexington, KY. 

For primary bibliographic entry see Field 6E. 
W86-03579 


gape HYDROLOGICAL DATA COLLEC- 
Institute of Hydrology, Wallingford (England). 

I. Strangeways. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 229- 
233, 2 fig, 3 append. 


Descriptors: *Data aquisition, *Measuring instru- 
ments, *Gages, *Data collection, *Hydrological 
data collections, Water level, Sensors, Rain gages. 


Low-cost hydrological instruments, a rain gage 
and a water level sensor, were devised for use in 
developing countries. The rain gage, made by 
vacuum-forming, has improved aerodynamic prop- 
erties and a stainless steel rim. Its improved logger 
uses microchips, single-pole plugs instead of multi- 
pin plugs, and a magnetic probe instead of toggle 
switches. The sensor for measuring groundwater 
level uses a simplified bubble technique. A small- 
bore plastic tube is left between the well’s outer 
casing and the inner pemeing tube, terminating in a 
tube connector at the well head. Air is compressed 
by a bicycle oe into the air reservoir. As the air 
escai to the well via an adjustable valve, it 
displaces water in the sensing tube. Air pressure in 
the tube rises until it reaches a constant value. The 
pressure is then read and correlated with depth. 
W86-03581 


CONTINUOUS MONITORING OF RAINFALL, 
STREAMFLOW AND SUSPENDED SEDIMENT 
CONCENTRATION IN SEMIARID ENVIRON- 


Rhodes Univ., Grahamstown (South Africa). 
Dept. of Geography. 

A. Van, B. Weaver, and D. A. Hughes. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 363- 
371, 1 fig, 2 tab, 11 ref. 


Descriptors: *Data acquisition, *Measuring instru- 
ments, *Semiarid lands, *Monitoring, Gages, *Sus- 
pended sediments, *Rainfall, *Streamflow, Com- 
puters, Rain gages, Stream gages, Sediments, Hy- 
drologic data collections, Turbidity, Data collec- 
tions, Data storage and retrieval, Ecca River, 
South Africa, Water level recorders, Weirs. 


Hydrological instruments used in semiarid lands 
must be designed to measure extremely wide 
ranges of weather events and must be suitable for 
remote, rarely attended locations. Weather com- 
monly develops rapidly and lasts a short time. For 
example, sediment concentrations in semiarid 
rivers have varied from 4 to 40 g per liter within 
50 min, resulting from 15 mm of rain falling within 
24 min. Good accuracy at high and low values and 
the ability to record at short intervals (10 min or 
less) is very important. Variable recording is also 
desirable. This provides high resolution recording 
during rapidly changing conditions and long re- 
cording intervals during slow or zero changing 
conditions. For remote stations, equipment should 
have sufficient storage capacity and power supply, 
be simple to operate, and avoid the conventional 
clockwork recording systems. A microcomputer 
recording system was tested in five small drainage 
basins in the Ecca River region of South Africa. 
Two tipping bucket rain gages with variable sam- 
pling frequency have — without failure for 
9 months. Tests on a float- streamflow record- 
er were not conclusive. Weirs designed for flow 
measurement in semiarid regions can be compound 
(with a sharp crested V-notch for low flows) or 
deep and narrow throated flumes. Sediment con- 
centrations are measured with a three-component 
system: turbidity sensor, water level sensor, and 
recording unit. Although the probe became 
clogged and the vegetal detritus deposited in the 
weir throat, calibration showed a strong linear 
relationship between turbidity meter readings and 
sediment concentration. 

W86-03591 


REMOTE SENSING APPLICATIONS IN AFRI- 
CAN EROSION AND SEDIMENTATION 
STUDIES, 

Reading Univ. (England). Dept. of Geography. 
A. C. Millington, and J. R. G. Townshend. 

IN: Challenges in African Hydrology and Water 
Resources: Proceedings of the Harare Symposium, 
July 1984. IAHS Publication No. 144, 1984. p 373- 
384, 2 fig, 2 tab, 15 ref. 


Descriptors: *Remote sensing, *Satellite technolo- 
gy, *Aerial photography, *Vegetation, *Erosion, 

Sedimentation, Soil erosion, Maps, Landsat, Soil 
loss, Sierra Leone, Senegal, Africa, Photography, 
Semiarid lands, Arid lands. 


Several types of remote sensing imagery (aerial 
photography, Landsat 1-3, Landsat 4, and SPOT) 
were evaluated for use identifying erosion and 
sedimentation in Africa. All these have been suc- 
cessfully used or are feasible in the applications 
mentioned: splash erosion, sheet wash, rilling, gul- 
lying, mass movement, channel and bank erosion, 
and sedimentation within channels and lakes/im- 
poundments. Identification of erosion is a function 
of the scale of the process and pixel size, the height 
of the sensor platform, the wavelength of the im- 
agery, and the amount of vegetative cover. Direct 
observation is easy in arid and semiarid regions but 
difficult in the humid tropical biomes. Two case 
studies were described. Multitemporal monitoring 
of sediment source areas using vegetation mappin 

from NOAA-7 AVHRR showed the movement of 
the greenwave northward with the onset of the 
rains and the subsequent progressive die-back with 





eS Oe ey ee Sen aes am 
Sierra Leone were monitored by high flight aerial 


t Center. 


INVESTIGATIONS OF LARGE SCALE STORM 
SYSTEMS: FINAL REPO) 

Air Force Geophysics Lab., Hanscom AFB, 

ad ym bibliographic entry see Field 2B. 


INVENTORY OF CANADIAN GLACIERS; 
PROCEDURES, TECHNI 


A QUES, PROGRESS 
AND APPLICATIONS, 
Environmental Protection Service, Ottawa (Ontar- 


io). 
For pri bibliographic entry see Field 2C. 
wse0s77 


Ly gpg BASINS IN WEST GREEN- 
LAND AND THEIR RELATIONSHIP TO A 
PRELIMINARY SECTORIAL DIVISION OF 
THE INLAND ICE SHEET, 

Groelands lteete Undersoegelse, Copenhagen 


Fi bibliographic entry see Field 2C 
‘or entry see Fie . 
Sey 


IN THE 


SOME PROBLEMS OF GLACIER INVENTORY 
For pri iblicorepbic Field 2C. 

‘or entry see y 
W8603680. 


PROBLEMS AND RESULTS OF STUDIES OF 
MOUNTAIN GLACIERS IN THE SOVIET 
UNION, 

Serva ellncmetioeey a Field 2C 

or primary bibli ic entry see : 
W8603686 


STUDIES OF GLACIER FLUCTUATIONS IN 
F i bibliographic Field 2C. 

or primary entry see Fi . 
W86-03687 a 


SPECIAL PROBLEMS OF GLACIER INVEN- 
oe IN AFGHANISTAN, 


eed pif bibliographic entry see Field 2C. 


SOME COMMENTS ON THE SWISS GLACIER 
Eidgenoessische Technische Hochschule, Zurich 
sy itzerland). 
band nm bibliographic entry see Field 2C. 


PROBLEM OF A GLACIER INVENTORY OF 
ANTARCTI 


raced —— ert Cambrid; ae ). 
‘or liographic entry see ; 
W86-03693. 


PARAMETERIZATION OF GLACIER EQUI- 
LIBRIUM LINE ALTITUD 


E, 
Eidgenoessische Technische Hochschule, Zurich 
Switzerland). 


bibliographic entry see Field 2C. 
WIC 03096 


USE OF LANDSAT DIGITAL INFORMATION 
FOR ASSESSING GLACIER INVENTORY PA- 


Nebraska Univ. at Omaha. Remote Sensing Appli- 


RESOURCES DATA—Field 7 


Evaluation, Processing and aNeTE 3 7¢ 


cations Lab. 
weeuten’ bibliographic entry see Field 2C. 


SATELLITE IMAGE ATLAS OF GLACIERS, 
oar Survey, Reston, VA. Water Resources 


For primary bibliographic entry see Field 2C. 


DATA COLLECTION FOR HYDROCHEMICAL 
BALANCES: 


THEORETICAL 
Oslo Univ. (Norway). Inst. of Geoph 


For primary bibliographic entry see Field 2A. 
W8603766 


USE OF DI 


TERS, 
Oslo Univ. (Norway). Dept. of Chemistry. 
= — bibliographic entry see Field 2K. 


HYDROMETEOROLOGICAL DATA ACQUISI- 

TION: INNOVATIVE, HIGH-RESOLUTION 
PROGRAMMABLE INSTRUMENTATION FOR 

STORMWATER MANAGEMENT, 

Gil Teeasoting and mies (Outen), Devt s 

ics 

W. James, H. Haro, M. A. Robinson, D. Henry, 

and R. Kitai. 

In: Proceedings of Stormwater and Water Quality 


Management Modeling Users ner Aner a 
March 25-26, 1982, Washington, DC. 
82-015, August 1982. p 128-151, pee 2 tab, 9 ref. 


—— *Rainfall intensity, *Data acquisition, 
tormwater management, Water management, 
Meteorological data collections, Computer appli- 
cations, Hydrologic data collections. 


This project Sena new and instrumen- 
tation for sensing and recordin ng rt intensity at 
a high time resolution. The data uae incorpo- 
rates an audio cassette unit for data retrieval and a 
single chip microcomputer programmed to record 
appropriate time series data in compact form. The 
data on the retrieved cassettes is input and stored 
on removable hard-disc packs via a PDP 1123 
microcomputer through a ly devised decod- 
er, also pee arms, le chip microcomputer. 
Special interactive R N applications soft- 
ware on the 1123, processes the time series data 
files and eet hyetographs on a desk-top plotter. 
Sample in ut is provided. The entire 
system is to be inexpensive, for use in 
real-time control. The system is being extended to 
monitor water (discharges), temperature, 
conductivity and p 

W86-03829 


7C. Evaluation, Processing and 
Publication 


MATHEMATICAL ANALYSIS OF GROUND- 
WATER RESO 


Hane! Univ., Christchurch (New Zealand). 
Dept. of Ci 
nF pny bibliographic entry see Field 2F. 


EVALUATION OF COMMUNITY INFORMA- 
TION INDICES FOR MISSISSIPPI RIVER 


Oak % Rational Lab., TN. Environmental Sci- 

ences Div. 

Hs N. Polovino, M. P. Farrell, and C. H. 

Available from the National Technical Information 
S VA 22161 as DE83-002588. 


ORNL/TM-8272, Publication No. 1950, Novem- 
ber 1982. 62 p, 21 fig, 6 tab, 45 ref. W-7405-eng-26. 


tion, * wepecies divest. *Dike *Dikes, * Kone foees, 


77 


Fisheries, Fish management, Sam Ecology, 
Temporal distribution, Spatial distribution, Season- 
al variation, Comparison studies, Evaluations. 


bowery samy quantitative species diversity indices 
have been used 


communities were s for five discrete hydro- 
logi seasons based on water and flow 
pg Dike a fish Seeomenaneces found 
to be least similar during high-water, low-tem 
ture conditions. Electroshocking proved to ae 
single most representative gear type when com- 
to hoop net and seine data. Of the three 
families of community information measures, 
binary similarity coefficients proved to be the most 
sensitive indicators of change in dike field fish 
communities. Measures based on species presence/ 
absence represent a valid alternative method for 
ee change in community 
structure. is especially true when species 
abundance data are highly variable, which is the 
case in many fisheries assessments. (Geiger-PTT) 
W86-03499 


USE OF LOG-NORMAL STATISTICS IN ENVI- 
RONMENTAL MONITORING, 

R. B. Dean. 

IN: Chemistry in Water Reuse: Volume 1, Ann 
Arbor Science, Ann Arbor, MI. 1981. Edited b 
William J. Cooper. p 245-258, 7 fig, 3 tab, 15 


Descriptors: *Data interpretation, *Pollutant iden- 
tification, *Water analysis, *Statistical analysis, 
pe pow distribution, Monitoring, Mathemati- 

cal studies, rs, Trace levels, Distribution pat- 
terns, Lake Tahoe. 


Most real data obtained in analytical laboratories 
follow log-normal statistics. In order to make use 
of the most powerful statistics that are available 
the data should be transformed to logs. If log- 
normal data are treated as if they were normal, 
uite erroneous estimates of large deviations from 
e central value will be made. versely, if truly 
normal data are treated as log-normal, the errors 
will usually be small and conservative. One should 
justify in each case the use of normal statistics 
rather than log-normal on all data, such as concen- 
trations, where values less than zero are impossi- 
ble. (Author) 
W86-03531 


GROUND-WATER LEVELS IN ARKANSAS, 
SPRING 1984, 

Geological Survey, Little Rock, AR. Water Re- 
sources Div. 

For primary bibliographic entry see Field 2F. 
W86-03553 


DIRECTORY OF MEMBER ORGANIZATIONS 

OF THE NATIONAL WATER DATA EX- 

CHANGE (NAWDEX), 

+ cg Survey, Reston, VA. Water Resources 
iV. 

For primary bibliographic entry see Field 10D. 

W86-03557 


HYDROGEOLOGICAL DATA COLLECTION, 
STORAGE, RETRIEVAL AND WATER LAW IN 


BOTSWANA, 
Botswana Geological Survey, Lobatse. 
M. Sekwale. 

IN: Chall 
Resources: 
July 1984. IAHS Pub Pub! 
228, 1 


ae ag Hydrology and Water 
of the Harare Symposium, 
ication No 144, 1984. p 221- 





Field 7—RESOURCES DATA 


Group 7C—Evaluation, Processing and Publication 


: *Data collections, *Hydrologic data 
collections, *Water law, *Data storage and retriev- 
al, Botswana, Boreholes, Regulations, Permits. 


Botswana has required borehole registration and 
submission of all relevant borehole data for a 
allows hydrogeological data collec- 


Hf 


f 


it 


more detailed analyses. A copy of 
aaptitien certificate is included. 


W86-03580 


USE OF THE DATA OF GLACIER INVENTO- 


National Council of the Paper Industry for Air and 
Stream Improvement, Inc., Medford, MA. 

For primary bibliographic entry see Field SB. 
W86-03823 


8. ENGINEERING WORKS 
8A. Structures 


REVETMENT STABILITY STUDY, FORT 
FISHER STATE HISTORIC SITE, NORTH 
CAROLINA: HYDRAULIC MODEL INVESTI- 


— i 
y Engineer Waterways Experiment Station, 
Vicksburg. MS. Hydraulics Lab. 
D. G. Markle. 
Technical Report we November 1982. 
ply pase 93 p, 6 fig, 1 tab, 54 photos, 10 
plates, 1 append. 
Descriptors: *Hydraulic models, *Model studies, 
“Design criteria, *Breakwaters, *Structural engi- 
i Models, Revetments, Hydraulic struc- 
ions, Stability analysis, Wave action, Sea 


PRESENT AND POTENTIAL USE OF MICRO- 
HYDRO-ELECTRIC SCHEMES IN REMOTE 
pee geo 

Leis Col” (New Zealand). Tussock Grasslands 
and Mountain Lands Inst. 
R. J. Blakely, and K. F. O’Connor. 
Available from the National Technical Information 
Service, hag line VA oe as DE82-904687. 
Price codes: A! AO] in microfiche. 
NZERDC--68, October | 1981. 3 p, 16 fig, 11 tab, 
20 ref, 4 append. 3173. 


Descriptors: *Hydroelectric plants, *New Zea- 
nn, Powerplant Electric power, Electric 


arm management, Turbines, 
vate = turbines, weg eo turbines. 


The renewal of interest in the potential farm-appli- 
ae of water Ree — aw within vad 
past five to ten years to lopment o 
management plans a which the water resources of 
small catchments could be conserved and used for 
prey micro-hydro-electric power generation. The 
results of research to survey the present use of 
very small hydro-electric power schemes in 
sueuite incetionn of How Zaclend sal to Ghoees Gop 
demand for recently developed small scale systems 
in such areas are disc . Results indicate that 
tek 10% of the farmers with appropriate water 
bodies are using hydroelectric power. However, 
— from government departments, tourist fa- 
ities, and other private users indicated a very 
high interest in future use of small-scale hydroelec- 
tric doe generation. (Halterman-PTT) 
W86-03505 


8C. Hydraulic Machinery 


SOLAR POWERED GROUNDWATER PUMP- 
ING FOR MEDIUM HEADS, 
Ward (Peter) and Associates, Vancouver (British 


Columbia). 
P. R. B. Ward, and W. G. Dunford. 


IN: Chall in African Hydrology and Water 
Resources Sree of the Harare Symposium, 
July 1984. IAHS Publication No 144, 1984. p 249- 
258, 7 fig, 5 


Descriptors: *Hydraulic machinery, *Pumps, 
*Solar ow *Electrical equipment, Wells, Zim- 
babwe, Rural areas, Cavity pumps. 


Solar-powered water pumps for remote locations 
yy gy an oe 
pow pumps. wered pro; ive 
TY apt or 
this regi of deep water tables and 
rocks are 2.5 cu m per hour per 10-hour 
Lp a peta aan nn ge ag 
heal drive sha in an outer rubber jacket 
and shaped in a double It works with high 
ae at low speeds. It ne water when 
at a half or quarter of the — 
With about 1 KW per oq m solar 
conditions in Zimbebwel 10.5 oq m of photovoltaic 
cells would be required to p: pyar py ht wd 
ee ee eee 
converter can overcome the problem mgm 
sufficient ue to start the motor during 
Of low sedietan 
W86-03583 


FORECASTING FROM GLA- 
TERIZED AREAS TO OPTIMIZE HYDRO- 
ELECTRIC POWER MANAGEMENT, 
Grande Dixence Societe Anonyme, Sion (Switzer- 
G. Dayer, and Y. 
IN: Applied Climatolc , Proceedings of the 25th 
International 


No It: Applied Geography, 1908 p 39-065 fg. 4 
"Model studies, 


High-head hydroelectric energy production in 
Switzerland derives its raw material essentially 


*Runoff 
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EVALUATION OF COMMUNITY INFORMA- 
TION INDICES FOR MISSISSIPPI RIVER 


Oak Ridge National Lab., TN. Environmental Sci- 
F so bibliographic Field 7C 

or primary entry see Fie! . 
w8€03499 “hg 


IMPOUNDED RIVERS: PERSPECTIVES FOR 
ECOLOGICAL MANA‘ 


GEMENT, 
Univ. of Technology (England). 


e Gecgrephy 
For primer) liographic entry see Field 6G. 


W86-03516 


PROCEDURE FOR DEVELOPING BIOLOGI- 
CAL INPUT FOR THE DESIGN, LOCATION, 
OR MODIFICATION OF W:TER-INTAKE 


STRUCTURES, 
Battelle Pacific Northwest Labs., Richland, WA. 
D. A. Neitzel, and D. H. McKenzie. 
Available from the National Technical Inf 
Service, S VA 22161 as DEED 020M 
Price codes: A > een eee y, AO1 in microfiche. 
PNL-3688/UC-97e, ber 1981. 83 p, 5 fig, 3 
tab, 67 ref, 2 append. 14-16-0009-79 1401. 


Descriptors: *Entrainment, *Fish ladders, a 
criteria, *Fish behavior, *Intake gates, — 
Ecological t effows, Fuh p Seructural 

() ects, 
neering, Structural models, Models. oad 


design, location, 
intake structures. (Geiger- 
W86-03519 . Pir 


AQUACULTURE IN DREDGED MATERIAL 
Se eee Game 


y Engineer Waterwa' yt Experiment Suton, 


Vicksburg MS. Bavisunsnatel La 





For primary bibliographic entry see Field 2H. 
W86-03704 


AL CONT. OVERVIEW 

OF PHYSICAL, CHEMICAL, BIOLOGICAL 
FEATURES, 

Army Engineer District, Galveston, TX. 

For primary bibliographic entry see Field 2H. 
W86-03705 


SITE DESCRIPTION OF Leora MATERI- 
'AINMENT AREAS: AN 


REVIEW OF SPECIES SUITABLE FOR CON- 
TAINMENT SITE CULTURE (FRESH WATER), 
Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

For primary bibliographic entry see Field 2H. 
W86-03706 


POND MANAGEMENT: POLYCULTURE VS. 
MONOCUL’ 

Texas A and M Univ., College Station. Dept. of 
Wildlife and Fisheries Sciences. 

For primary bibliographic entry see Field 2H. 
W86-03707 


HEALTH AND DISEASE CONTROL FOR 
AQUATIC ANIMALS IN DREDGED MATERI- 
AL CONTAINMENT SITES, 

Texas A and M Univ., College Station. 


For primary bibliographic entry see Field 5C. 
W86-03709 


POND DESIGN AND MANAGEMENT FOR 
COASTAL AQUACULTURE, 

Alabama t. of Conservation and Natural Re- 
a Shores. Claude Peteet Mariculture 


For primary bibliographic entry see Field 2H. 
W86-03710 


MARICULTURE IN OLD RICE FIELD IM- 
POUNDMENTS: AN ANALOGY FOR 
DREDGED MATERIAL CONTAINMENT 


AREAS, 

South Carolina Univ., Columbia. Belle W. Baruch 
Inst. for Marine Biology and Coastal Research. 
For primary bibliographic entry see Field 2L. 
W86-03711 


iptors: *Aquaculture, 
* Aquatic habitats, *Fish ponds, *Fish farming, 
Lakes, Aquatic life, A animals, Design crite- 
ria, Spillways, Dams, Water depth. 


Design criteria for aquaculture ponds constructed 
at dredged material sites are listed. The minimum 
elevation of the top of a pond embankment should 
siagl cleo sliow ot cones soc Sanaiee one 
beri! tp wtb Spend om he 


SCIENTIFIC AND TECHNICAL INFORMATION—Field 10 


AQUACULTURE AND DREDGED MATERIAL 
CONTAINMENT SITES: SIGNIFICANCE OF 
ee eae 


y Engineer Waterways Experiment Station, 
Vicksburg MS. 
= oar bibliographic entry see Field 5B. 


10. SCIENTIFIC AND 
TECHNICAL INFORMATION 


10C. Secondary Publication 
And Distribution 


ALGICIDES AND ALGAL MANAGEMENT 
AND CONTRCL: BIBLIOGRAPHY, 
Lp Univ., Missoula. 

eae? bibliographic entry see Field 5G. 


AQUACULTURE THESAURUS: DESCRIP- 
TORS USED IN THE NATIONAL AQUACUL- 
TURE INFORMATION SYSTEM, 
Virginia Inst. of Marine Science, Gloucester Point. 
J. A. Lanier, F. L. Lawrence, E. V. Collins, and 
M. B. Hollinger. 
Available from the National Technical Information 
Service, S Id, VA 22161 as PB268-760, 
Price codes: A07 in ‘am y, AO! in microfiche. 
Virginia Institute o ience Special Scien- 
tific Report 79, 1977. National Oceanic and Atmos- 
Pag Administration, Rockville, MD. Office of 
Grant. 145 p, 14 ref. SG-04-06-158-44047. 


Descriptors: *Thesauri, *Aquaculture, *Indexing, 
Information retrieval, Descriptors, Subject index- 
ing. 


The Aquaculture Thesaurus consists of the de- 
scriptors used in entering material into the Nation- 
al Aquaculture Information System (NAIS). Terms 
have been arranged in a format similar to that used 
in the Thesaurus of Water Resources Terms _ 
Fe en the U.S. Department of the Interior. 

Nati Aquaculture Information System pro- 
vides computer assisted access to a broad ran; tange of 
information on growig marine, brackish and 


W86-03643 


10D. Specialized Information 
Center Services 


DIRECTORY OF MEMBER ORGANIZATIONS 

OF THE NATIONAL WATER DATA EX- 

CHANGE (NAWDEX), 

» Be Survey, Reston, VA. Water Resources 
iV. 


C. D. Blackwell. 
USGS Open-File Report 84-469, 1983. 66 p. 


The National Water Data Exchange (NAWDEX) 
is a national confederation of water-oriented orga- 
nizations working to to improve access to 
water data. It consists of member organizations 
Dinecesty soovttae is censve, ssdemnen end the 
pro names, le- 
phone numbers a all NAWDEX member organi- 
zations and their designated NAWDEX represent- 
atives. (USGS) 
W86-03557 


PROCEEDINGS: 2ND ANNUAL GULF OF 
MEXICO INFORMATION TRANSFER MEET. 

: Service, Metairie, LA. Gulf 
of Mexico Lm oe 
Available from the National T 


‘echnical Information 
Service, Springfield, VA 22161 as DE82-900198. 
Price codes: A06 in paper copy, AOl im micro- 
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Preparation Of Reviews—Group 10F 
re, ae ril 30 - May 1, 1981, New Orleans, 
Report No 81-5-T, November 1981. 

108 P, ae ie 5 tab, 2 append. 


Descriptors: *Gulf of Mexico, *Information ex- 
change, Marine biolo; cage oceano; hy, 
Marine resources, ae environment, 
fisheries, Marine aad Ecological ethscts, Eco- 
nomic aspects, Eco! 


The meeting discussed here was held in order to 
provide a forum for exchange of current data and 
information generated through environmental 
studies in the Gulf of Mexico. Topics discussed 
include: topographic — effects of oil and gas 
an on reef fish tions; assessment of the 


IXTOC I Pepi a yer AGATE ‘pill; geolo- 


gy studies; recreational fisheries investigations; 
marine ecological ping projects; deep sea biol- 
ogy; polychaete cs southwest a = 
ecosystems studies; satellite oceanography; south- 
west Florida shelf circulation; coastal ecological 
characterizations; and endangered species studies. 


(Halterman- 
W86-03841 


MANAGEMENT OF BOTTOM SEDIMENTS 
CONTAINING TOXIC SUBSTANCES: PRO- 
CEEDINGS OF THE 9TH US/JAPAN EXPERTS 
MEETING 


Army 
Belvoir, 


For primary bibliographic entry see Field 5G. 
W86-03867 


ineer Inst. for Water Resources, Fort 
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MILITARY HYDROLOGY; REPORT 3: A 
REVIEW OF ARMY DOCTRINE ON MILI- 
TARY HYDROLOGY, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

D. L. Stinson. 

Miscellaneous Paper EL-79-6, June 1981. Report 3 
of a Series. 62 p, 1 tab, 1 append. 4A762719AT40. 


Descriptors: *Hydrology, *Military hydrology, 
*Documentation, *Surface water, *Subsurface 
water, Doctrine, Meteorology, Soil water, Stream- 
flow, Water supply. 


Military hydrology is a specialized area of study 
that deals with characteristics of surface and 
subsurface water features that may affect the plan- 
ning and conduct of military operations. A eady 
was conducted to review Army doctrine on 

tary hydrology to determine its relevance to 
modern Army needs. Documents were reviewed 
with respect to five thrust areas: (1) organization, 
(2) meteorology, (3) soil moisture, (4) streamflow, 
and (5) water supply. It was found that many of 
the documents reviewed, including Army Regula- 
tions, Field Manuals, Technical 

Technical Manuals, incorporated doctrinal 
cepts and technologies of the 1950’s. Recommen- 
dations were made including suggestions on what 
modern methodologies and doctrinal concepts 
should be adopted and what changes can be made 
to facilitate better understanding of the documents. 
(Author) 

W86-03456 


EVALUATION OF THE PUBLISHED LITERA- 
TURE IN THE WATER REUSE/RECYCLE 


Versar, Inc., Springfield, VA. 
For primary bibliographic entry see Field 3E. 
W86-03521 


REMOVAL OF VARIOUS TOXIC HEAVY 
METALS AND CYANIDE FROM WATER BY 
MEMBRANE PR 


Trace Metal Data Inst., El] Paso, TX. 
For primary bibliographic entry see Field 5D. 
W86-03532 
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Group 10F—Preparation Of Reviews 


SEDIMENT YIELDS OF AFRICAN RIVERS, 
Exeter Univ. (England). 

For primary bibliographic entry see Field 2J. 
W86-03584 


LITERATURE SURVEY OF RESERVOIR CON- 
TAMINANT PROBLEMS, 

Louisiana State Univ., Baton Rouge. Center for 
Wetland Resources. 

For primary bibliographic entry see Field 5B. 
W86-03623 


POTENTIAL BIOLOGICAL IMPACTS OF 
NAVIGATION TRAFFIC, 

Army Engineer Waterways Experiment Station, 
Vicksburg, MS. Environmental Lab. 

For primary bibliographic entry see Field 6G. 
W86-03645 





ACCUMULATION 


Longitudinal Distribution of Trace Elements 
(As, Cd, Cr, Hg, Pb, and Se) in Fishes and 
Sediments in the Upper Mississippi River, 
W86-03743 5B 
Heavy Metal Accumulation in Selected Sessile 
Components of Fountain City Bay, Pool 5A, of 
the Upper Mississippi River, 

W86-03744 5B 


ACID-MINE WATER 


Hydrology of Area 1, Eastern Coal Province, 
Pennsylvania, 
W86-03547 2E 


ACID RAIN 


Hydrochemical Budgets of Some Dutch Wood- 
land Soils with High Inputs of Atmospheric 
Acid Deposition: Mobilization of Aluminum, 
W86-03774 5B 
Physico-Chemical Characteristics of Surface 
Waters and Hydrological Behavior of a Small 
Granitic Basin (Vosges Massif, France): Annual 
and Daily Variations, 

W86-03775 5B 
Water Quality and Water Pollution Problems on 
the Indian Sub-Continent, 

W86-03781 5B 


ACIDIC SOILS 


Hydrochemical Budgets of Some Dutch Wood- 
land Soils with High Inputs of Atmospheric 
Acid Deposition: Mobilization of Aluminum, 

W86-03774 5B 


ACRYLAMIDE 


Studies on Analytical Method of Acrylamide 
Monomer and Accumulation into Fish, 
W86-03466 5B 


Accumulation of Acrylamide into Fish, 
W86-03878 


ACTIVATED CARBON 


Control and Measurement of Organic Micropol- 
lutants in South African Water Reclamation 
Plants, 

W86-03522 5A 


Full Scale with Activated Carbon 
Treatment of Joint Municipal - Industrial 
Wastewater, 

W86-03892 5D 


Textile Waste Treatment at a Municipal PACT 
Facility, 
'W86-03893 5D 


ACTIVATED SLUDGE 


Pollution Control: The Hidden Profit Centre, 
W86-03671 5D 


ACTIVATED SLUDGE PROCESS 


Introduction to Wastewater Treatment Process- 


es, 
W86-03455 5D 


Functional Design of Activated Sludge Process- 
es, 
W86-03670 5D 


Procedures and Practices in Activated Sludge 
Process Control. 
W86-03727 5D 


Correlation of Process Control — with 
Effluent BOD and Suspended Solids, 
W86-03728 sD 


Process Control Strategies, 
W86-03729 5D 


Understanding the Application of Analytical 
Data to Process Control, 
W86-03730 5D 


SUBJECT INDEX 


Computerization: Can It Work for You, 
W86-03731 5D 


Computer as a Tool for Activated Sludge, 
W86-03732 5D 


Relating BODS with On-Line Oxygen Uptake 
Rate Measurements Using Automatic Respiro- 
meters in View of Process Monitoring and Con- 
trol, 

W86-03733 5D 


Design of Activated ‘Sludge Facilities for Oper- 

5D 

Good Process Control: Planning and Implemen- 
tation, 

W86-03735 5D 


Combined Nitrogen and Phosphorus Removal 
from Wastewaters, 
W86-03844 5D 


Post-Precipitation in Wastewater Treatment, 
W86-03845 5D 


ACTIVATED SLUDGE SYSTEM 
Startup Critique of Sartell 3, 
W86-03736 


ADMINISTRATION 
WATER 2000: Conservation Program. 
W86-03445 3D 


ADSORBENTS 
Transport of Contaminants from Energy Process 
Waste Leachates through Subsurface Soils and 
Soil Components Laboratory Experiments, 
'W86-03500 5B 


ADSORPTION 
Transport of Contaminants from Energy Process 
Waste Leachates through Subsurface Soils and 
Soil Components Laboratory Experiments, 
W86-03500 5B 


Results of a Solute Transport Experiment at 
Uvas Creek, September 1972, 
W86-03556 2E 


Role of Bottom Sediments in Modifying Soluble 

Phosphate Loads to a Dendritic, Hypertrophic 

Reservoir, 

W86-03787 2 
AERATION 

Aeration/Circulation for Control of Algal Pro- 

duction, 

W86-03487 2G 


Polysar Biological Oxidation Treatment Plant, 
W86-03660 5D 
Aeration Effects on Marine Eutrophication, 
W86-03868 


Textile Waste Treatment at a Municipal PACT 


5D 


AERATION ZONE 
Hydrogeochemical Evolution and Variability of 
Groundwater in Experimental Basins of S. W. 
Western Australia, 
W86-03757 2F 


AERATORS 
Slime Growth on Fine Bubble Diffusers, 
W86-03672 5D 


AERIAL PHOTOGRAPHY 
Remote Sensing Applications in African Erosion 
and Sedimentation Studies, 
W86-03592 7B 
Glacier Inventory of Bolivia, 
W86-03676 2c 


Inventory of Canadian Glaciers: Procedures, 
Techniques, Progress and Applications, 
W86-03677 2C 


Some Problems of Glacier Inventory in the Hi- 
malayas, 
W86-03680 2C 


AEROBIC CONDITIONS 
Comparative Study of Sequential Redox Proc- 
esses in Three British Aquifers, 
W86-03758 2F 
AFGHANISTAN 
Special Problems of Glacier Inventory in Af- 


ghanistan, 
W86-03688 2C 


AGRICULTURAL CHEMICALS 
Aerobic Transformation of Nitrogenous Sub- 
stances in a Freshwater Ecosystem, 
W86-03782 5C 


AGRICULTURAL RUNOFF 
Erosion of Agricultural Land - A Growing 
Water Quality Problem in Rural Areas, 
W386-03780 5B 


AGRICULTURAL WATERSHEDS 
Erosion of Agricultural Land - A Growing 
Water Quality Problem in Rural Areas, 
W86-03780 5B 


Calibration of Hydrology and Sediment Trans- 
port on Small Agricultural Watersheds Using 
HSPF, 

W86-03825 2J 


‘AGRICULTURE 


Hydrology and Land Use in Van Buren County, 
Michigan, 
W86-03554 2E 


Evaluation of Factors Influencing Water Ero- 
sion in West Africa Using Rainfall Simulation, 
W86-03598 2 


Mulch Requirements for Erosion Control with 
the No-Till System in the Tropics: A Review, 
W86-03600 4D 
Indigenous Soil Conservation Studies in Sierra 
Leone, 4 

W86-03603 4D 


Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
W86-03649 5G 


Effects of Regional Water Management on N- 
Pollution in Areas with Intensive Agriculture, 
W386-03650 5G 


Hydrogeological Aspects of Groundwater Nitri- 
fication, 
W86-03651 5B 


Impact of Nitrogen Fertilizer Application on the 
Nitrate Concentration in Groundwater: Cost- 
Benefit Analysis Considerations, 

W86-03652 5G 


Integrated Physical-Economic Systems Analysis 
of Irrigated Agriculture, 
W86-03658 5G 


AIR POLLUTION 
Lead and Cadmium in Precipitation in the Essex 
Region of Southwestern Ontario, 
W86-03772 5B 


Hydrochemical Budgets of Some Dutch Wood- 
land Soils with High Inputs of Atmospheric 
Acid Deposition: Mobilization of Aluminum, 

W86-03774 5B 
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ALCOHOLS 


ALCOHOLS 
Development of Ethanol-Selective Membranes, 
W86-03617 5D 


ALGAE 
Chemical and Physical Properties of Connecti- 
cut Lakes, 
W86-03438 2H 


Phytoplankton-Environmental Interactions in 
Reservoirs: Volume 1. 
W86-03716 2H 


Phytoplankton Effects of Reservoir Use, 
W86-03722 5G 


Use of Bioassay Approaches for Assessing Phy- 
toplankton Growth in Lakes and Reservoirs, 
W86-03723 5C 


Relationship of Common Dominant Phytoplank- 
ton to Water Temperature and Season, 
W86-03724 2H 


Relationship of Common Phytoplankton Genera 
to Nutrients in Eastern and Southeastern Lakes, 
W86-03725 2H 


ALGAL CONTROL 
Proceedings of Workshop on Algal Management 
and Control, 
W86-03483 4A 


Review of Control Measures for Objectional 
Algal ‘Blooms’, 
W86-03484 5G 


Selective Algicides, 
W86-03485 5G 


State-of-the-Art Summary of Phosphorus Inacti- 
vation as a Lake Restoration Technique, 
W86-03486 5G 


Aeration/Circulation for Control of Algal Pro- 
duction, 
W86-03487 2G 


Control of Non-Point Nutrient Caused Algal 
Problems Especially by Dilution, 
W86-03488 5G 


Limits to the Control of Algal Populations by 
ing Zooplankton: The Environmental The- 

ater and the Ecological Play, 

W86-03489 5G 


Algal Control through Trophic-Level Interac- 
tions: A Subtropical Persepctive, 
W86-03490 5G 


Extracellular Metabolite Involvement in Plank- 
ton Community Structure, 
W86-03491 2H 


Cyanophages: Are They Potential Biological 
Control Agents of Nuisance Blue-Green Algae, 
W86-03492 2H 


Algicides and Algal Management and Control: 
Bibliography, 
W86-03494 5G 


ALGAL TOXINS 
Review of Control Measures for Objectional 
Algal ‘Blooms’, 
W86-03484 5G 


ALGICIDES 


Proceedings of Workshop on Algal Management 
and Control, 
W86-03483 4A 


Review of Control Measures for Objectional 
Algal ‘Blooms’, 

W86-03484 5G 
Selective Algicides, 

W86-03485 5G 
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SUBJECT INDEX 


Algicides and Algal Management and Control: 
Bibliography, 
W86-03494 5G 


ALKALINITY 
Alkalinity Feed Forward Control of Alum Ad- 
dition in Wastewater Treatment, 
W86-03666 5D 


ALLUVIAL AQUIFER 
Ground-Water Levels in Arkansas, Spring 1984, 
W86-03553 2F 


ALLUVIAL PLAINS 
Respiratory Gas Content (02 and CO2) and 
Ionic Composition of River Water in the Plain 
of Alsace (Eastern France), 
W86-03763 2F 


ALPINE REGIONS 
Applied Climatology. 
W86-03846 2B 


View on Our Knowledge of Water Resources in 
Relation to Climate in the Alps, 
W86-03847 2B 


Regional Water Balance in the Mountainous 
Arctic and Its Application for Water-Resource 
Planning, 

W86-03849 2D 


ALUM 
Alkalinity Feed Forward Control of Alum Ad- 
dition in Wastewater Treatment, 
W86-03666 5D 


ALUMINUM 
Hydrochemical Budgets of Some Dutch Wood- 
land Soils with High Inputs of Atmospheric 
Acid Deposition: Mobilization of Aluminum, 
W86-03774 5B 


ALUMINUM SULFATE 
State-of-the-Art Summary of Phosphorus Inacti- 
vation as a Lake Restoration Technique, 
W86-03486 5G 


AMMONIA 
Establishment of an Ammonia Effluent Limita- 
tion for the Twin Cities Metro Plant, 
W86-03748 5B 


AMPHIBIANS 
Large-Scale Operations Management Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants, Report 1: Baseline Studies, 
Volume V, The Herpetofauna of Lake Conway, 
Florida, 
W86-03458 2H 


ANAEROBIC CONDITIONS 
Comparative Study of Sequential Redox Proc- 
esses in Three British Aquifers, 
W86-03758 2F 


ANAEROBIC DIGESTION 

i of the 6th Symposium on 
Wastewater Treatment, 
W86-03659 5D 


Comparison of Stirred Suspension and Fixed 
Film Anaerobic Digestion Systems, 
W86-03668 5D 


ANDES 
Glaciers and Glaciolithic Systems of the Central 
Andes, 
W86-03675 2C 


ANIONS 
Studies on Groundwater Transport in Fractured 
Crystalline Rock under Controlled Conditions 
Using Nonradioactive Tracers, 
W86-03497 2F 


Study of the Hydrochemical Regime and Its 
Long-Term Variations in the Case of Some 
Rivers in U.S.S.R., 

W86-03778 2K 


Study of Anthropogenic Influence on Water 

Quality in Some Rivers of the Baltic Sea Basin, 

W86-03779 5B 
ANTARCTIC 

Glacier Balances in the Dry Valleys Area, Vic- . 

toria Land, Antarctica, 

W86-03694 2c 


ANTARCTICA 
Problem of a Glacier Inventory of Antarctica, 
W86-03693 2c 


ANTIBIOTICS 
Extracellular Metabolite Involvement in Plank- 
ton Community Structure, 
W86-03491 2H 


AQUACULTURE 
Aquaculture Thesaurus: Descriptors Used in the 
National Aquaculture Information System, 
W86-03643 10C 
Aquaculture in Dredged Material Containment 
Areas: Proceedings, 
W86-03704 2H 


Site Description of Dredged Material Contain- 
ment Areas: An Overview of Physical, Chemi- 
cal, Biological Features, 

W86-03705 2H 


Review of Species Suitable for Containment Site 
Culture (Fresh Water), 
W86-03706 2H 


Pond Management: Polyculture vs. Monocul- 
ture, 
W86-03707 2H 


Pond Management: Water Quality Criteria and 
Control, 
W86-03708 5G 


Health and Disease Control for Aquatic Animals 
in Dredged Material Containment Sites, 
W86-03709 5C 


Pond Design and Management for Coastal 
Aquaculture, 
W86-03710 2H 


Mariculture in Old Rice Field Impoundments: 
An Analogy for Dredged Material Containment 


Areas, 
W86-03711 2L 


Selection Criteria and Procedures for Establish- 
ing Mariculture Facilities in Existing Contain- 
ment Sites, 

W86-03712 5C 


Design Criteria for Aquaculture Ponds on 
Dredged Material, 
W86-03713 81 


Aquaculture and Dredged Material Containment 
Sites: Significance of Contaminated Sediments, 
W86-03714 5B 


Legal Environment of a Containment Site: Laws 
Governing the Acquisition, Maintenance, and 
Operation of Dredged Material Disposal Sites, 
W86-03715 6E 


Beneficial Uses of Dredged Material: Aquacul- 
ture in Dredged Material Containment Areas, 
W86-03882 SE 





AQUATIC ANIMALS 
Polychlorinated Biphenyls and Organochlorine 
Insecticides in Great Blue Heron and Great 


Egret Eggs from the Upper Mississippi River, 
W86-03747 5B 


AQUATIC BACTERIA 
Utilization of Bacteria in Managing 
terial Populations: A Review and Update, 
W86-03493 


AQUATIC ENVIRONMENT 
Hydrologic Transport Modeling, 
'W86-03427 

AQUATIC HABITATS 
Evaluating Changes in Dike Field Fishes with 
Community Information Indices, 

W86-03628 7 


Aquaculture in Dredged Material Containment 
Areas: i 

W86-03704 2H 
Site Description of Dredged Material Contain- 
ment Areas: An Overview of Physical, Chemi- 
cal, Biological Features, 
W86-03705 
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2H 
Review of Species Suitable for Containment Site 
Culture (Fresh Water), 

W86-03706 2H 
Pond Management: Polyculture vs. Monocul- 
ture, 

W86-03707 2H 
Pond Management: Water Quality Criteria and 
Control, 

W86-03708 5G 
Health and Disease Control for Aquatic Animals 
in Dredged Material Containment Sites, 
W86-03709 5C 
Pond Design and Management for Coastal 
Aquaculture, 
W86-03710 2H 


Mariculture in Old Rice Field Impoundments: 
An Analogy for Dredged Material Containment 
Areas, 

W86-03711 2L 
Selection Criteria and Procedures for Establish- 
ing Mariculture Facilities in Existing Contain- 
ment Sites, 
W86-03712 


5C 
Design Criteria for Aquaculture Ponds on 
Dredged Material, 
W86-03713 8I 
a and Dredged Material Containment 
of Contaminated Sediments, 
wesastis 5B 
Contaminants in the Upper River: 
Proceedings of the 15th Annual Meeting of the 
Mississippi River Research Consortium. 
W86-03737 6G 
gga History of the Upper Mississippi 
Wee-lS738 6G 


Role of Contaminants in the Decline of the 
Illinois River: Implications for the Upper Missis- 


W86-03739 6G 
Recent Rates of Sedimentation in the Mississippi 
River, 

W86-03741 2 


Problems on the Upper Mississippi River and Its 
Tributaries: Need for a Long-Term Resource 


Monitoring 
W86-03751 1A 


Contaminants in the Upper Mississippi River: 
Summary and Conclusions, 


W86-03752 6G 
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AQUATIC PLANTS 
Preliminary 


Induced Change and Its Impact on Aquatic 
Community Quality in the Sangamon River 
Basin of Illinois, 

W86-03453 5G 


Potential Biological Impacts of Navigation Traf- 
fic, 

W86-03645 6G 
Trace Elements in the Water, Sediments, and 
Fish of the Upper Mississippi River, Twin Cities 


Metropolitan 
W86-03745 5B 


Guide to the Onsite Identification 
and Delineation of the Wetlands of the South 
Atlantic United States, 

W86-03480 


ary Guide to the Onsite Identification 

and Delineation of the Wetlands of the Interior 
United States. 
'W86-03482 2H 
Heavy Metal Accumulation in Selected Sessile 
Components of Fountain City Bay, Pool 5A, of 
the Upper Mississippi River, 


W86-03744 5B 


AQUATIC POPULATIONS 
Ind 


luced Change and Its Impact on Aquatic 
Community Quality in the Sangamon River 
Basin of Illinois, 


W86-03453 5G 


AQUATIC WEED CONTROL 


t Test of 
Use of the White Amur for Control of Problem 
Aquatic Plants, Report 1: Baseline Studies, 
Volume V, The Herpetofauna of Lake Conway, 


Florida, 
W86-03458 2H 


AQUIFER CHARACTERISTICS 
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Investigation of the Feasibility of Secondary Re- 
covery of Ground Water from the Ogallala Aq- 
ee eee 
W86-03442 


QUIFERS 
Ground-Water Conditions of the Triassic Aqui- 


fer in Deaf Smith and Swisher Counties, 
W86-03439 2F 


Investigation of the Feasibility of Secondary Re- 
covery of Ground Water from the Ogallala Aq- 
ae ee 
W86-03442 


Ground-Water Levels in Arkansas, Spring 1984, 
W86-03553 2F 


Groundwater Resources in Tropical African Re- 
goliths, 

W86-03564 2F 
Character of Fractured Rock Aquifers in East- 
ern Botswana, 

W86-03565 


Characteristics of the Weathered Basement Aq- 
uifer in Malawi in Relation to Rural Water Sup- 


plies, 
'W86-03568 2F 


Electric Logs for Groundwater Exploration in 
the Niger Delta. 
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ARTIFICIAL RECHARGE 


Gully Erosion in the Agulu-Nanka Region of 
Anambra State, Nigeria, 
W86-03589 2 


Consequence Assessment of Hydrological Com- 
munications through Borehole Plugs, 
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Nitrate Pollution of Groundwater Resources: 
Mechanisms and Modelling, 
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esses in Three British Aquifers, 
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Groundwater Quality Evolution in the Upper 
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Ionic Composition of River Water in the Plain 
of Alsace (Eastern France), 
W86-03763 
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Human Adaptation Along the Columbia River 
4700-1600 BP.: A Report of Test Excavation at 
River Mile 590, North Central Washington, 
W386-03460 
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AREAL RESISTANCE 


Preparation of Ion-Exchange Membranes with 
Extremely Low Areal Resistances, 
W86-03615 


ARGENTINA 
East-West and North-South Snow Line Gradi- 
ents in the Northern Patagonian Andes, Argenti- 
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Glaciers and Glaciolithic Systems of the Central 
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Andes, 
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ARID-ZONE HYDROLOGY 
Hydrochemical Relationships Between Rain- 
water, Floods, Groundwater and Lithology in 
the Avedat Group on the Negev Highlands, 


Israel, 
W86-03789 
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ARIKAREE FORMATION 
Geologic and Hydrologic Data from a Test- 
Program in the High Plains Areas of 

South Dakota, 1979-1980, 
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ARKANSAS 


Ground-Water Levels in Arkansas, Spring 1984, 
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Determination of Polycyclic Aromatic Hydro- 
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Substrate for Water Analysis by Capillary Gas 
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Comparison of Several Methods for Collection 
and Quantification of Polycyclic Aromatic Hy- 
drocarbons from Aqueous Media, 
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ARTIFICIAL RECHARGE 


Chemical and Microbiological Monitoring of a 
Sole-Source Aquifer Intended for Artificial Re- 
charge, Nassau County, New York, 
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Effect of Soil on the Mutagenic Properties of 
Waste Water, 
W86-03502 5C 


ATCHAFALAYA RIVER 
Comparison of Effectiveness of Management 
Options for Wetland Loss in the Coastal Zone of 
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W86-03866 2L 


ATMOSPHERIC WATER 
Investigations of Large Scale Storm Systems: 
Final Report, 
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Application of Biological Batch Reactor Tech- 
nology in Wastewater Treatment, 
W86-03665 5D 
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Treatment System: Sensitivity Analysis and a 


Robustness Constraint, 
W86-03511 5D 


ILLINOIS UNIV. AT URBANA-CHAMPAIGN. 
INST. FOR ENVIRONMENTAL STUDIES, 
Effect of Soil on the Mutagenic Properties of 
Waste Water, 
W86-03502 5C 


ILORIN UNIV. (NIGERIA). DEPT. OF 
GEOLOGY. 
Electric Logs for Groundwater Exploration in 
the Niger Delta. 
W86-03570 2F 


INDUSTRIAL ENVIRONMENTAL RESEARCH 
LAB.-CINCINNATI, OH. 
Quality Assurance in the Evaluation of Pollution 
Control Technology: Experiences at the Indus- 
trial Environmental Research Laboratory, U.S. 
Environmental Protection Agency, Cincinnati, 
Ohio, 
W86-03530 5A 


INSTITUTE FOR SOIL FERTILITY, 
GRONINGEN (NETHERLANDS). 
Accumulation and Transport of Water and So- 
lutes in the Saturated and Unsaturated Zones, 
W86-03784 2F 


INSTITUTE OF AGRICULTURAL 
ENGINEERING, HARARE (ZIMBABWE). 
Sheet Erosion from Arable Lands in Zimbabwe: 
Prediction and Control, 
W86-03596 2J 


INSTITUTE OF HYDROLOGY, 
WALLINGFORD (ENGLAND). 
Low Cost Hydrological Data Collection, 
W86-03581 7B 


INSTITUTO ARGENTINO DE NIVOLOGIA Y 
GLACIOLOGIA, MENDOZA. 
Glaciers and Glaciolithic Systems of the Central 
Andes, 
W86-03675 2C 


INSTITUUT VOOR CULTUURTECHNIEK EN 
WATERHUISHOUDING, WAGENINGEN 
(NETHERLANDS). 
Effects of Regional Water Management on N- 
Pollution in Areas with Intensive Agriculture, 
W86-03650 5G 


INTERA TECHNOLOGIES, INC., HOUSTON, 
TX. 


Consequence Assessment of Hydrological Com- 
munications through Borehole Plugs, 
W86-03629 5G 


INTERNATIONAL ENVIRONMENTAL 
CONSULTANTS LTD., ISLINGTON 
(ONTARIO). 
Evaluation of Biological Nitrification-Denitrifi- 
cation at Penticton, British Columbia, 
W86-03619 5D 


INTERNATIONAL INST. FOR APPLIED 
SYSTEMS ANALYSIS, LAXENBURG 
(AUSTRIA), 
Nonpoint Nitrate Pollution of Municipal Water 
Supply Sources: Issues of Analysis and Control, 
W86-03649 5G 


INTERNATIONAL INST. OF TROPICAL 
AGRICULTURE, IBADAN (NIGERIA). 
Testing the Applicability of a Soil Erodibility 
Nomogram for Some Tropical Soils, 
W86-03599 2 


Mulch Requirements for Erosion Control with 
the No-Till System in the Tropics: A Review, 
W86-03600 4D 


IOWA UNIV., IOWA CITY. DEPT. OF CIVIL 
AND ENVIRONMENTAL ENGINEERING, 
Fate and Transport Modeling for Toxic Sub- 
stances, 
W86-03425 5B 
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ISTANBUL UNIV. (TURKEY). 
Present Glaciation in Turkey, 
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Review of the Use of Ozone for Improving 
Combined Municipal/Industrial Wastewater 
Treatment, 
W86-03894 5D 


JAPAN BOTTOM SEDIMENT 
MANAGEMENT ASSOCIATION, TOKYO. 
Theoretical Considerations of Gravity Dewater- 
ing of Dredged Material Through the Bottom of 
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W86-03870 5D 


Rapid Dewatering Test of Dredged Material In 
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W86-03871 5D 


Theoretical Consideration of Pond and Spill- 
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Measurement of Nutrient Concentrations in 
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Sampler, 
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JAPAN DREDGING AND RECLAMATION 
ENGINEERING ASSOCIATION, TOKYO. 
ae of Sediment Resuspension Caused by 
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W86-03873 5B 
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TOKYO. 
New Techniques Developed in Japan for Oil 
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W86-03875 5B 


JOHNS HOPKINS UNIV., BALTIMORE, MD. 
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HEALTH. 
Biological Evaluation of Methods for the Deter- 
mination of Free Available Chlorine, 
W86-03539 5A 


KENT STATE UNIV., OH. DEPT. OF 
BIOLOGICAL SCIENCES. 
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KIEL UNIV. (GERMANY, F.R.). 
Role of Natural Organics on Water Interaction 
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Interaction Water-Silicate Minerals in the Un- 
saturated Zone Controlled by Thermodynamic 
Disequilibria, 

W86-03756 2K 
LABORATOIRE DE GLACIOLOGIE ET 
GEOPHYSIQUE DE L’ENVIRONNEMENT, 
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Can the Linear Balance Model Be Extended to 
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LAMONT-DOHERTY GEOLOGICAL 
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Recent Secular Variations of Snow and Sea Ice 


Cover, 
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Introduction to Wastewater Treatment Process- 
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Development of a "TOC/COD Analyzer for 
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Groundwater Contamination and Emergency 
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ratory-Measured Data, 
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W86-03500 5B 
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W86-03516 6G 


LOUISIANA DEPT. OF WILDLIFE AND 
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CENTER FOR WETLAND RESOURCES. 
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ana, 
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Wetland Loss Directly Associated with Canal 
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Louisiana, 
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cy, 
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Sand Dune Vegetation and Stabilization in Lou- 
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W86-03864 2J 
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Options for Wetland Loss in the Coastal Zone of 


Louisiana, 
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COASTAL STUDIES INST. 
Mudflat and Marsh Progradation Along Louisi- 
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Reversal of Coastal Erosion by Rapid Sedimen- 
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Future Sea Level Changes Along the Louisiana 
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Legal Implications of Coastal Erosion in Louisi- 
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LOUISIANA UNIVERSITIES MARINE 
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MAIDUGURI UNIV. (NIGERIA). DEPT. OF 
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Artificial Recharge of Groundwater Resources 
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MCMASTER UNIV., HAMILTON (ONTARIO). 
Atmospheric Pollution in Relation to Storm 
Water Quality Modelling: Literature Review for 
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tation for Stormwater Management, 
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MEDICAL COLL. OF OHIO AT TOLEDO. 
DEPT. OF MICROBIOLOGY. 
Utilization of Bacteria in Managing Cyanobac- 
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trial Wastewaters, 
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MA. 
Biological Inhibition Screening of Industrial 
Wastewaters, 
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Groundwater Management Strategy for Michi- 
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MICHIGAN STATE UNIV., EAST LANSING. 
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CORNERS. W.K. KELLOGG BIOLOGICAL 
STATION. 
Dissolved Organic Matter and Lake Metabolism: 
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Wastewater: Applicability of a General Ap- 
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MINERALS MANAGEMENT SERVICE, 
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for Reducing the Dispersion of Fine Sediments 
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rae (Cyprinus carpio) of the Upper Mississippi 
iver, 
W86-03746 5B 


Establishment of an Ammonia Effluent Limita- 
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Determination of Carbohydrates and Primary 
Amines in River Water, 
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Detection and Quantification of Electrophiles in 
Environmental Samples: Labeling of Potential 
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STUDIES. 
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MUNICIPAL ENVIRONMENTAL RESEARCH 
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HAZARDOUS WASTE RESEARCH DIV. 
Emergency Response Equipment to Clean Up 
Hazardous Chemical Releases at Spills and Un- 
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NAIROBI UNIV. (KENYA). DEPT. OF 
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Occurrence and Distribution of Fluoride in 
Groundwaters of Kenya, 
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Multi-Parameter Remote Measurement of Rain- 
fall, 
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(NML), GAITHERSBURG, MD. 
Developments in the Analysis of Priority Pollut- 
ants by Liquid Chromatography/Mass Spec- 
trometry and Immunoassay Procedures, 
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IMPROVEMENT, INC., MEDFORD, MA. 
Study of the Selection, Calibration and Verifica- 
tion of Mathematical Water Quality Models, 
W86-03823 5B 


Assessment of the Measurement Uncertainty in 
the Estimation of Stream Reaeration Rate Coef- 
ficients Using Direct Tracer Techniques, 

W86-03824 5A 


NATIONAL FISHERY RESEARCH LAB., LA 
CROSSE, WI. 
Water Chemistry at Selected Sites on Pools 7 
and 8 of the Upper Mississippi River: A Ten- 
Year Survey, 
W86-03749 5B 


NATIONAL INST. FOR ENVIRONMENTAL 
STUDIES, TSUKUBA (JAPAN). 
Separation of Runoff Components by NO3-N 
Loading and Estimation of Runoff Loading by 
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W86-03788 5B 


Hypolimnetic Oxygen Deficit in a Eutrophic 
Lake and the Role of Sediment Oxygen 
Demand, 

W86-03869 5C 


NATIONAL INST. FOR WATER RESEARCH, 
PRETORIA (SOUTH AFRICA). 
Control and Measurement of Organic Micropol- 
lutants in South African Water Reclamation 
Plants, 
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Role of Bottom Sediments in Modifying Soluble 
Phosphate Loads to a Dendritic, Hypertrophic 
Reservoir, 
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Treatment of Combined Industrial and Domestic 
Wastewater for Reuse in South Africa, 
W86-03890 5D 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, ANN ARBOR, MI. 
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Use and Interpretation of Detailed, Mechanistic 

Models of Phytoplankton Dynamics, 
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W86-03622 6F 
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tems: Proceedings of the Uppsala Symposium. 
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NEBRASKA UNIV. AT OMAHA. REMOTE 
SENSING APPLICATIONS LAB. 
Use of Landsat Digital Information for Assess- 
ing Glacier Inventory Parameters, 
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NEW CASTLE COUNTY WATER RESOURCES 
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WATER 2000, Volume V: Water Supply Facili- 
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WATER 2000, Volume VI: Forecast of Future 
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NICHOLLS STATE UNIV., THIBODAUX, LA. 
DEPT. OF EARTH SCIENCE. 
Economic and Cultural Consequences of Land 
Loss in Louisiana, 
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Determination of Polycyclic Aromatic Hydro- 
carbons in Industrial Discharges and Other 
Aqueous Effluents, 

W86-03506 5A 


Alkalinity Feed Forward Control of Alum Ad- 
dition in Wastewater Treatment, 
W86-03666 5D 


NORTH TEXAS STATE UNIV., DENTON. 
Analysis of Chlorinated Organic Compounds 
Formed During Chlorination of Wastewater 
Products, 

W86-03496 SA 


NORTH TEXAS STATE UNIV., DENTON. 
DEPT. OF CHEMISTRY. 
Further Optimization of the Pentane Liquid- 
Liquid Extraction Method for the Analysis of 
Trace Organic Compounds in Water, 
W86-03808 5A 


Size Exclusion, Reverse-Phase and Weak Anion 
Exchange Chromatography of National Organ- 
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NORTHERN VIRGINIA PLANNING 

DISTRICT COMMISSION, ANNANDALE. 
Hydrologic Modeling for Studies of Pollutant 
Loadings and Transport in Large River we 
W86-03827 
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Techniques to Develop Nonpoint Pollution 
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W86-03828 5B 


OAK RIDGE NATIONAL LAB., TN. 
Evaluating Changes in Dike Field Fishes with 
Community Information Indices, 
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OAK RIDGE NATIONAL LAB., TN. 
ANALYTICAL CHEMISTRY DIV. 
Comparison of Several Methods for Collection 
and Quantification of Polycyclic Aromatic Hy- 
drocarbons from Aqueous Media, 
W86-03812 5A 


OAK RIDGE NATIONAL LAB., TN 
ENVIRONMENTAL SCIENCES DIV. 
Evaluation of Community Information Indices 
for Mississippi River Fisheries, 
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OFFICE DE LA RECHERCHE SCIENTIFIQUE 
ET TECHNIQUE OUTRE-MER, ABIDJAN 
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Evaluation of Factors Influencing Water Ero- 
sion in West Africa Using Rainfall Simulation, 
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OFFICE DE LA RECHERCHE SCIENTIFIQUE 
ET TECHNIQUE OUTRE-MER, PARIS 


(FRANCE). 
Runoff, Erosion and Soil Fertility Restoration 
on the Mossi Plateau (Central Upper vor 
W86-03601 


OKLAHOMA STATE UNIV., STILLWATER. 
SCHOOL OF CIVIL ENGINEERING. 
Treatment of Municipal Wastewaters Containing 
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by Conventional Activated Sludge and Ex- 
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W86-03889 5D 


OKLAHOMA UNIV., KINGSTON. 
BIOLOGICAL STATION. 
DCMU-Enhanced Chlorophyll Fluorescence as 
an Indication of the Physiological Status of Res- 
ervoir Phytoplankton: An Initial Evaluation, 
W86-03721 2H 


OPERATING CONSULTANT SERVICES, 
CINCINNATI, OH. 
Understanding the Application of Analytical 
Data to Process Control, 
W86-03730 5D 


OREGON STATE UNIV., CORVALLIS. DEPT. 
OF CHEMISTRY. 
Stable Activable Tracers for Environmentally 
Significant Organic Molecules, 
W86-03805 5A 


OSAKA PORT AND HARBOUR BUREAU 
(JAPAN). 
Removal of Bottom Sediments in Osaka Port by 
the Pneuma Pump Dredge ‘Shunkai’, 
W86-03463 5G 


OSLO UNIV. (NORWAY). DEPT. OF 
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W86-03771 2K 
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W86-03766 2A 


OTTAWA UNIV. (ONTARIO). DEPT. OF 
GEOGRAPHY. 
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W86-03698 2C 
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W86-03518 6G 
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Hydrochemical Budgeting in Studies of Ground- 
Water Renewability in Areas of Glacial Forma- 
tion Systems, 
W86-03783 2F 


POLYSAR LTD., SARNIA (ONTARIO). 
Polysar Biological Oxidation Treatment Plant, 
W86-03660 5D 


Good Process Control: Planning and Implemen- 
tation, 
W86-03735 5D 


PORTSMOUTH POLYTECHNIC (ENGLAND). 
DEPT. OF CIVIL ENGINEERING. 
Potential of Reverse Osmosis for Recycling and 
Reuse of Sewage Effluents, 
W86-03537 5D 


PRAKLA-SEISMOS GEOMECHANIK, ACCRA 
(GHANA). 
Some Critical Issues with Monitoring Crystal- 
line Rock Aquifers for Groundwater Manage- 
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W86-03567 2F 
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OH. 
Field Validation of Exposure Analysis Modeling 
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W86-03432 5B 


Determination of Linear Alcohol Ethoxylates in 
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W86-03821 5A 


PROCTOR AND REDFERN LTD., OTTAWA 
(ONTARIO). 
Continuous Simulation of Instream Fecal Coli- 
form Bacteria, 
W86-03837 5B 


PURDUE UNIV., LAFAYETTE, IN. DEPT. OF 
AGRONOMY. 
Utilization of Sewage Sludges on Cropland, 
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(SOUTH AFRICA). DEPT. OF CIVIL 
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READING UNIV. (ENGLAND). DEPT. OF 
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Leone, 

W86-03603 4D 
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RENSSELAER POLYTECHNIC INST., TROY, 
NY. DEPT. OF CHEMICAL AND 
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Rational Approaches in the Analysis of Chemi- 
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W86-03810 
W86-03811 
W86-03812 
W86-03813 
W86-03814 
W86-03815 
W86-03816 
W86-03817 
W86-03818 
W86-03819 
W86-03820 
W86-03821 


W86-03822 , 


W86-03823 
W86-03824 
W86-03825 
W86-03826 
W86-03827 
W86-03828 


ACCESSION NUMBER INDEX 


W86-03829 
W86-03830 
W86-03831 
W86-03832 
W86-03833 
W86-03834 
W86-03835 
W86-03836 
W86-03837 
W86-03838 
W86-03839 
W86-03840 
W86-03841 
W86-03842 
W86-03843 
W86-03844 
W86-03845 
W86-03846 
W86-03847 
W86-03848 
W86-03849 
W86-03850 
W86-03851 
W86-03852 
W86-03853 
W86-03854 
W86-03855 
W86-03856 
W86-03857 
W86-03858 
W86-03859 
W86-03860 
W86-03861 
W86-03862 
W86-03863 
W86-03864 
W86-03865 


W86-03866 
W86-03867 
W86-03868 
W86-03869 
W86-03870 
W86-03871 
W86-03872 
W86-03873 
W86-03874 
W86-03875 
W86-03876 
W86-03877 
W86-03878 
‘W86-03879 
W86-03880 
W86-03881 
W86-03882 
W86-03883 
W86-03884 
W86-03885 
W86-03886 
W86-03887 
W86-03888 
W86-03889 
W86-03890 
W86-03891 
W86-03892 
W86-03893 
W86-03894 
W86-03895 
W86-03896 
W86-03897 
W86-03898 
'W86-03899 
W86-03900 


@ U. S. GOVERNMENT PRINTING OFFICE : 1986 491-069/40000 

















Subject Fields 


NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, United States, and 
NATURE OF WATER Mexico please use this price schedule; other 


addressees, write for PR-360-4. 


SS3NISNE TWIdId40 
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peoy jeAoy wog S8Z7S 
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WATER CYCLE A01 $5.95 


PAPER COPY 





re 995 
WATER SUPPLY AUGMENTATION i Sil 5 
AND CONSERVATION Alo rn Al3 Gadoae)._ 2095 
Al4 through AI7 (inclusive)... 28.95 
ANB through A21 (inclusive)... 34.95 


WATER QUANTITY MANAGEMENT an through A25 (indie)... 4.95 
AND CONTROL 


O0ES ‘ESN EBAIIg 105 Ayeued 





WATER QUALITY MANAGEMENT 
AND PROTECTION 


WATER RESOURCES PLANNING 


*Contact NTIS for price quote. 
PRICES EFFECTIVE JANUARY 1, 1986 








RESOURCES DATA 





ENGINEERING WORKS 


MANPOWER, GRANTS, AND 
FACILITIES 


SCIENTIFIC AND TECHNICAL 
INFORMATION 
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INDEXES 


SUBJECT INDEX 


AUTHOR INDEX 





ORGANIZATIONAL INDEX 


ACCESSSION NUMBER INDEX 


262-5 “ON HUW, 
SILN 
3lv¥ WIN 


Givd $334 8 3DVLSOd 














